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MATHEMATICAL IEWEL, 
Shewing the making, and moſt excellent vic of a ſinguler 
Fnilrument ſo called : in that it performeth with wonderfull 


dexteritie, whatſocuer is to be done,cither by Quadrant, Ship, Circle, Cylincer, 
Ring, Dyall, Horoſcope, Aftrolabe,Sphere, Globe, or any ſuch like heretofore 
deuiſed : yea or by moſt Tables commonly extant : and that generally 
to all places from Poleto Pole. 


The ve of which Jewel, is ſo aboundant and ample, that it lea- 


deth any man prattiſing thereon, the dire pathway(from the firſt ſteppeto the laſt) 
through the whole Artes of Aſtronomy , Coſmography, Geography, Topography, 
Navigation, Longitudes of Regions, Dyalling, Sphericall triangles , Setting figures, and 
briefely of whatſoeuer concerneth the Globe or Sphere: with great and incredible 
ſpeede, plaineneſſe, facillitie, and pleaſure: 
The moſt part newly founde outby the Author , Compiled and publiſhed for the furtherance, as well of 
Gentlemen and others defirous of ſpeculative knowledge, and priuarte practiſe : as alio for the turni- 


ſhing of ſuch worthy mindes, Nau:gators,and traueylers,that pretend long yoyages or ney diſcoucries: 
By lohn Blagraue of Reading Gentleman and well willer to the Mathematickes, who hath cut allthe prints 


or pi&ures of the whole worke with his owne hands. 1585. bs 
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eAſtronomis nobiliſsimum,Gecmetris incundiſsimum, NC anuigantibuspreſiai || 
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Tothe Right Honorable Sir VViliam C yeill K ng 


Baron ofBurleigh, Lord high Treſurer of Englande, Maſter 4 her Maicſtics 
Wards andLiueries, Knight of the moſt honorable order of the 
Garter,and of her keighneſſe moſt honorable Priuie Counſel. 


Eing (Right Honorable) no leſſe then the. reſt of my deere ſtiends, Full 
fraught with the feruent and duetifull zeale, wherein the whole progenie 
of vsare , & ſhalbe euerlaſtingly bound vnto your good L. diverſe wiſe: 
N ||namely, fqr the ſyncereIuſtice and. pirtie,or rather piety, ſo charitably ex- 
tendedin our late extreame & moſt inturious vexation.Sounding in equi- 
ON thedepth of the monſtrous and deteftable driftes and deuiſes of thoſe 
> || notorious, lewde & wicked praGtifers againſt ys, who ſought O zag; m- 
zuria,to [irippe vs out of whatſocuer we poſſeſſed, withoutany colour al- 
| moſt, of matter or cauſe: but onely preſuming and truſting to the packing 
and corruption of che time, © wad of our innocencieand inſufficiencie to withſtand their aſlaultes, Ir were a 
treble tragedie to declare cuery circumſtance:and needelefle, the matter being wholly handled fo ſundris 
times before your L. that your L ord{hip nodoubtremembreth it : and of vs, who haue all their crechetie 
in records exemplified,can neuert be forgotten: How wickedly they fiale away (as they thought)all our e- 
uidences, and thereupon by what ſiniſter meanes they wrought her Maieſtic a title : howe cunningly or 
rather cozeningly they conueyed it againe from her Heighneſle for three ſcore and ten pounds of money, 
which coſt my friends almoſt 3000. l1.neere 40.yeares paſt : How they alſo altered the tenurefrom Cap:te 
to Socage, and what vile corruption, notable packing, craftie confederacies, wicked ſubornations, vncon= 
ſcionable wreſtings,ſubrill ſhirings,indirect proſecutions, and vnchriſtianlike dealings they vied and pra- 
Qiſed,againſt vs poore ſoules euerie way vnable,had not the right of the cauſe found grace before your H. 

chiefly and other honorable perſonages 8 good Iudges and luſtices of this land,euen to the glory & praiſe 


.of Almightie God in the eye of the world. The continuall remembrance whereof neuer ceaſing : yea ra- 


ther dayly encreaſing, hath pricked me forth,perhaps(as1 it may be thought) ſomwhat over boldly,al things 
in equall ballance conſidered, (though of two cxtremities,I haue rather ſorted to hazard the ridiculous al 


daineof preſumption , then the moſt heinous reproch of an vngratefull minde : ) cuento preſent your 


Honour heere at this time with a /ewe/, not wrought of Minerals, or ſet with ſtately ſtones,or brought 
home from beyond the ſeas by ſundry our countrie men,in their yenterous and worthy voyaces lately per- 
formed. But a Mathematicall lewel,ofno ſmall yertue and efficacie, to furniſh the willing wits ct this 
our age for the like enterpriſes. Containing in ſum, A reduttion of the Arts Mathematicke tendirg 


therennto, and to dinerſe other good vſes , from that deepe difficultie , wherewith hitherto they 


baye bene [equeſtred and cloſed up as it were in ſenerall,onely to the learnedeſt ſort: unto an eaſie, 
methodions, plaine , and prattique diſcipline , lying wide open unto euerie ingenious prattiſer, 


'whenſe I preſume, many ſinguler inventions, and notable commodities in time ſhall enſue and ſprirg, yea 


a number yet vathought of;euen from the common ſort ofhandie craftes men and trauailers.The which 
making ic no better theni chall I hopeproue,I moſt hambliecraue of your H. to acceptathis hands, who 
thinketh himſelfe in no leſſe good cafe then the happieſt , in that it hath pleaſed God to grant him but this 
poore meanes, whereby he may attaine to ſhew ſome leaſt ſparke of the vnquenchable fire of his loyal and 
dutifull zeale towards your H. Humblie ingrating that by your L. good fauour and protection, this little 
maſſe may be garded and freed from detraQtion,and the rather borne withallin anyeſcape or want, of thar 
others now can or hereafter by gather heereof may ſupplie better , or enlarge . And thus, as moſt boun- 


den induetie, reddie inſeruice,and dayly in prayer,vnto Almightie God to be your Honours good © 


and forwelle both in this lifeand the life tocome, teſt moſt humblear your H.commaund. 


Ion Blagran ues 
4a 
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: The Author tothe curteous Reader. 


Tis ſtrange(gentle Reader)to ſpeake of the breuitie;methode,plainneſſe and facillitie, 
whereby this /ewel performeth alland that with the vttermoſt, which I haue in my 
PAititle auouched,yea & to be admired,that one onely &.ſo ſinglean inftrument ſhould 
&f!performe ſo infinitea number of concluſions, more thenI thinke I ſhall ever haue 


- - 


17 $J /F&)} .timeto write,and thoſe no baſe ſtuffe inuented to-fill yp a volumeas in other bookes 
{| 25D &e2Aare many chruſt in to ſmall purpoſe. Wherefore be nor ſpativg ofa little paines ar 
| the firſt entrance to ynderſtand the particularities of your /ewel thoughit ſeemealietle harde , and aſlure 
your ſelfe being once entred, that neuer inſtrument was moreeaſie and pleaſant : the 2. booke eſpecially 
the ſecond part will,I preſume, ſufficiently inſtru you.Lhaue beſides here following ſean Index or Table 
directing to the expoſition of any harde terme chancing in the way. Neuergtue ouer at the firſt reading 
though any thing ſeeme hard rather aske alictle-helpe. Andif yee deſire to be excellent perfitein yourin- 
ftrument,abridge my whole worke and yourſhall findeit wilſtand you in moreſteece then 20.times rea- | 
ding,I hauealwayesdone fo with any booke I liked of. I craue nothing for my part but that ye will ightly 
paſſe over euery eſcape of mineand the Printers which I doubt wil fal out in ouer many places(the coppy 
in truth being brought ynto him very defuſe and enterlined)chough none I hope ſo great to alter the ſenſe | 
-of the matter,which I could not helpe,by reaſon I haue bene wonderſully letted as is too too wel knowne 
to the world, for theſe 6.0r 7.yeares togither in the behalfe ofmy friends, who were:monſtrouſly troubled 
for no leflethen their whole liuings & poſſeſſions, wherein my part alſo ſomwhatlay,by certaine promoo- 
ting mates or to terme them more aptly concealed knaues , who after that ſome 'of them had (as they 
thought) filcht away ail our enidences,though by the greatprouidence of God the chicfeſt wereſtrargly 
' preſerved , then was thereno ſubril], indireR or corrupt dealing to be imagined but they practiſed it a« 
gainſt vs.For,ioyning with a famous lewde pertifogger they got by his meanes commuſſons out,and offi= 
.ces found vpon Relth at pleaſure to entitle-che Queene thereto as concealed lands , whereby they hadir 
'ynder the broad ſealc before we heard anyanckling of it , and cameypon vs with a'write of Intruſton, to 
farcher which aQtion,and others afterthat: they fell ro ſuch packing, ſhifting, ſuborning wreſting ſeducing 
 &ſuchdiabolical praftiſes & that ſo hardly followed it,that the world was a great whiles Aequidaubirm 
, of ourſucceſſe.It is a world to ſpeak of al their wicked drifts, which bicauſe it would be bur a glaſſe, wherein 
vile people of like diſpoſition might ſee the whole comms welth of villanous trechery,lhere omit,togither 
with their names: and the rather Ido it,for that in conſcience thinke they would reioyce and glory to bee 
in print though for egregious knauerie, euen like that lewd fellow that ſet Dianaes temple on hre to get 
himalaſtingname. And yet ons of their aunceſtors in the booke of monuments is in print alredie looking 
througha Pillorie which Icannot helpe.Wherfore (curteous Reader if any thing be amifſe blame thoſe ca- 
tetpillers of the common wel:ch;thoſe vnconſcionable hunters ofmens titles, thoſe wicked Hamens,being 
ſuch, of whom it may rightly be ſaid, 2 xi nunc in terra, viuunt h1c quaſivinerra, Cunicutos vellens 
 pauperes de linmine pellens,who hindred my trauailes;& broughtme daylyout of cone with my deter- 
minations: ſo that commonly at the ende ef every Terme1 was with Pexelope newly to begin againe my 
webbe.And for one two yeares togither could ſcarce intende to looke on booke, by meanes whereof my 
mindealwayes being troubled,and partly by meanes of my young yeares,then wanting indgement when I 
wrote the firſt coppy of ſome part of this work,I know 1 haue harſhly written ſome things therin, wel neare 
vnto the middle of the third booke, which to this day being aboue'7.yeares betweene,leiſurewould neuer 
allow my riper yeares fully to tranlace to my minde,and therfore you muſt vſe alittle the moreinduſtrie to 
vnderſtand ir, Forfince our's. yeares turmoile in law ended, I haue bene ſo greatly called away with other 
needfull affaires,and ſo much applied for meaſuring of land, platting ſerueying and ſuch like, that time hath 
bene ſhorter with me then before.Beſides that I was forced to cut althe prints my ſelfe to my great paines 
and let oftime,that hadit not beene forthe importunacie of ſundrie Gent. my friends who perceived the 
ſivguler commoditie of theinſtrument , that were defirons to haue me publiſh ir with ſpeede, leaſt time 
| ſhould by ſome meanes haue ſet it quite afide,] would either haue had ſufficient time to haue finedit, and 
| | new written the coppie,or ſtaide it ſtillin my ſtudie, but being as it is, I'yuſt requeſt every man to rake in 
t  goodpart ſomepart of myill hap, promiſing to make amends with a little more diligence in my next ſixe 
; | bookes ofthe /ewe/,which 1 purpoſe with as much ſpeedeas I can aftertheſeto publiſh. And thus wiſhing 
my lelie preſentat euery doubt with my hartiegood will farewell this 20.of lanuarie 1584, , 
m7 T be 
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The eAuthour in his owne defence, 


J* poore man With his paine, Maypick vp many a pounde, 
If ftreames with often rayne, May quell the greedie grounde, 
If ruſticke ſoyle may yeelde, Both hearbes and flowres taire, 
Iftylth the hungrie field, May maintaine and repaire: 
Then why ſhoulde Momus howrte, Or cauill at my quill, 
To ſec hym now ſend our, That he hath haachre ar will? 
Or why ſhoulde painfull penne, thar long hath toyld in hope, 
| By meanes of ſpitefull men Be turned all aſlope. 
As though the Muferall were niggardes now of late, 
And would not ler the {mall To center at their gate: 
Orſtoupt to none but ſtates,Or lou'd to ladgein Towers, + 
Diſdaining countrie cates Or courſe contriued howres. 
No no,you neuer knew, That ere they were fo ſtrange, 
And I dare vouche for true They neuer willfo chaunge. 
VVhy! did not they attende Drogenes his tubbe? 
And meekly to him bend Yea ynder many a ſhrubbe? 
And were they not at hand VVith 4rio% on the Seas? 
V Vith Orpheus on the lande Amid the wilderneſfle? 
Let no man nowethen doubt Bur haply I may ſhow 
Such ſtuffe as late camevut, And did in Pernaſe grow. 
Though that my name be not Among the learned rolde, 
Lertnotthat bee a blot Ere that my tale be rolg. 
Yet Zoylus ſeemes to ſay, V Vhy?what? and whence is he? 
A childe but yeſterday, And now to ſcale the $kie? 
V Vhere gathered he his skill? V Vhat tutortolde him in? 
The Vniuerſities denill Thatere he dwelt therein, 
And London laughes ro thinke She ſcarce doth knowe hys face 
How commes he then tolinke VVith Vranesworthy grace. : 
My aunſweare ſhall bee ſhort, My paine this peece hath pend 
God lent itto ry lot, And hee ſhall meedefende. 
The. Pſalwes ſay ſucklinges young His glory all diſcloſe 
VV hich warrants me among My WrIaDgiing wrabbiſh foes. 


L.B. 


T he Authours dumpe. 


V V Ho coucheth cloſein countrie coaſt; the ruſticke Nympbes among, 


In Codruscaue obicured aye,a farre from any throng, 
VVill hrinke to.come amid the route,that braue in bewries lappes, 
That itand ſwiggetheirbellies full, from queene Mineruaes pappes. 
Lo I the ſame, though lingred long,at laſt am come to light, 
Bur ſtande amazde,a newe come gueſt, I ſeeme in eache mans fight, 
No wightI ſee putres foorth his.pen, my needles prayſeto paint 
Bur euen alonea countriedrone I ſtand in this conſtraint. 
Eche paltrie pamphlet in theſedayes hath praiſers many here, 
V Vhich mountaines promiſe to the worlde,where mole hilles ſcarce appecr& 
If then ſuch praiſes prooue to mockes, and come before their time « 
I reake the lefſe, 1 looke the ende ſhall prayſe this worke of mine, 
Tothee dame Vrane I referre thelot of my ſuccefle, | 
Giue me thereforean hapfull hourethen I ſhall care theleſle, 
Graunt Jupiter be Lorde thereof, and Mercuriealcendent, 
Let Saturneſtande aloofe the whyle,and Marin detriment, 
''The Horoſcope af} pected wellhis Lorde in exalcarion, 
And Lady Lun haſting to ſome bliflefull application , 
My Radix with the fortune partes to agreetheretotake care, | 
AndI thy fame to fling abroade hencefoorth yyill neuer ſpare, 
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« A Table of the Contents of all the Chapters 
contained in this worke. 
The firſt booke of this Mathematical /ewellcontaineth very needefull Geo. 


metricall principles which may be calledthe rules of the compaſſe,ana alſo after 
that the prenciples and rudiments of Aſtronomie and Coſmegraphie. 


'  OFcertaine definitions Geomerricall, | 
CONCLVSIONS NN 
\ O erc& a perpendiculer yppon any point of a groundline afligned,andthereby to 
make a right angle. 
To make a right angle another way,and eaſter. ; 
To deuide any ftreight line orarche ofa circle into two equall parts yery ſpeedily, 
From a point propoſed to draw a perpendiculer to any ground line. 
From a point propoſed to draw a perpendiculer to any grounde line another way 
+) Where the groundline lacketh length. 
2 \&. From the extreeme or end of a ground lineto dray a perptdiculer yery eaſily wher 
| the ſame ground line cannot-be extended. | 
To doe the ſame more readily another way with once opening of your compaſle, 
From a point propoſed to drawe a line parallel to any line propoſed, 
To makea triangle of any three lines propoſed, 
To make a ſquare of any hide given, 
To make an angle equall to any angle propoſed. PET. 
To finde the very point wherethe touch line roucheth any circle. 
' To deuide ſpeedily and exactly any lineinro many equall partes. 
4 Toprepareatriangle too bee alwaies readie for deuiding ofa line exaQly into as many euen parts as 
ſhalbe required. | 
15 Another ſpcedie way to deuidea line into many equall partes. 


-16 Theſamea third way andreadi: it. 


17 . Any three prickes howſoeuer not being in a ſtreight line how to deſcribe a circle that ſhall cut them al 
taree, Es 

18 Howto findethe center of any circle of arche propoſed. ; 

19 To makeanangle equalto any angle aſsigned othertherwiſe then in the 1 3.concluſion, 

a0 Todeuideeaſily a very ſmall circle into a number of equall duuiions, 


Heere followe the prmciples and rudiments of Aſtronomie and Coſmographie, with 
the wnderſtanding of enery circle of the ſpheare,ana their vocables 


| CHAP. 1. 
7 Hat Coſmographie,Geographie,and Topographie are. | 
\/ 2' Ofthe placing of ſpeeres and the diuition of the worlde, 
3 VVhataſpheare or globe his axttce and poles are. 

4 Ofthe fixe chiefe grear circles ofthe (pheare. 

5s Ofthe fourechiete leſſer circles of the ſpheare. 

6 Ofthe Zodiacke and his diuifion into degrees and fignes,and their caraRers, 

7 A farther diſcourſe of thecircles of the ſpheare. | | 

8 Of the circles of the ſpheare chaungeably with eucry horizon, 

9 Ofthe motions of the ſpheare,and all the tenne ſpeeres, Ee, 

10 Inwhattime eaery ſpcere and planet finiſheth lus courſe, and of the caracters of the planets, 
3x OfZones,Climates,Parallels and Meridianes. a 8 
:2 Ofthelongitudes and latitudesof places, 

1 3 Ofche Theorickes ofthe planets. 


The ſecond booke of the EMathematicall lewell, bewerh the making of the Tewel, and 
alſo the definition and explanation of this lewell,and of enery circle _ 
and part thereof EE 
Neceflary diſcourſe which CHAP | x hoc Cath 
ary diucourte which Gemma Frijusyſed as a preamble to his booke De Afrolatio Cathbolice, þ 
reaſon the Globe is brought into a flat or ans forme --- dh _ we ro 
2 VVhatmareriall this Jewell were beſt robee made of. _ 
The tmeridianes and parallels drawen how to finiſhthe Mater. 
Howe to findethe centers of the Meridianes three ſeuerall WaYes- 
—_ to Lode the centers of the parallels artficially. 
ow to ea lmbetothe mater and the reeto both out of one peece with ix lineat 
How the zodiacke of this reee may be deuided diuers other oe pay ROE —_—_ 
How to place the fixed ſtarres in the reete, 
Hong to Salk _ cut __ he recte of this lewell, _ | 
to Howto makethe labe! for themarerand therule to the backſide with fightes; 
21 How tofurniſkthe back of the !evelwith the Theorickand other nhl 


- 
Lg , 


.43 Howto ſfertogetherallthis works of the Zovel 


«1 


The Table,” © 
Heere followeth the inuention, definition and explanation of the Iewell arid of every © - 


Circle part and thing therein contamed. 


22 VVhat moucd the Authour to his inuention of this Zewell and whence he obtaincd it. 

34 Ofthe definition of the Tewel and his principall partes. | E 

15. Of the diuifion ortwo ſeuerall diftia&tions of this Jewell © | | 

16 Ofthe diſpoſitions of the circles both in the mater,reet, 6c limb,for the firſt & chiefeſt diſtintion of this 
Inſtrument. | Ts 

17 Thecircles ſeruing the firſt & chiefeſt diſtintion knowen by the laſt chap, how to place them to the 
lati.of your countrie, where it ſhall reſt fixed to all conclutions a few excepted euen in manecr of the globe 
or ſpeare with a farther expoſition of the lineaments of the evell io placed. ” 

18 Of thediſpoſitions of the circles both.in mater,reerc,&e limb forthe 2.diftinction of the Tewel. 

19 A farther declaration cocerning the 2.part of this /evelfor the Zodiack, generall hnoriz,.& fixed Rarrey 

20 Hoy to chooſe out which of the go. horizons ſerueth to euery countrie. | 

23 How the Zodiacke & fixed ſtarrcs riſe and ſet on the horizon now founde. 


The third booke of the Mathematical Tewel,cont aineth al the propsſitions & conclu 
ſoons of all former writers, with diners new additions. | 


| CHAP. 1. ; 
Ho» by the Tevelto take the alticude of the Sun, Moone,or any planetorſtarre aboue the horizon, 
2 How to get orrather examinerthe Suns greatelt declination and diſtance of the Tropickes and ther-' 
- . byalfortolearne thelatirude of any countrey. Ge es LP 
3 How by the Theorick on the backe of the lewellto getthe ſunnes place or deg.in the Zodiack any day: 
ny to findethe ſunnes declination for euery day in the yeare,and alſo the declination of cuery part of 
the Ecliptick. Go 
$s; How to finde the latitude or poles eleuation any day propoſed in any place or countrey whatſoeuer.  * 
6 Howto know what it is aclocke at any time the ſunne ſhining and in any region in the world, ** 
The latitude of any place knawen how co gette the declination of the Sunne, or ary Starre , Planet or 
..Comer by obſcruation. © - re | Fe : 
$ Howthelatitude or poles eleuation may be had in any region by the ſtarres rhat neuer ſer. 


9 "The lat.knowen hoy co finde what day of the moneth it is though ir were loitjas they tay by the Sun. 


flining at noone. | 

30 Tofind the rightaſcenſion for any portion of theecliptik, and what degree of the equinoRiall doth 

-coalcend or riſe together with euery degree of the eclipticke in a right ſpheare. | 

31 Theſame more compendioully by the reere, | 

12 VVhartpointof theecliprick iris as well in the firſt quadrant as in the reſt alfo that hath the greateſt 
difference betweene the arch ofthe ecliprick,& the arche of the Equinociall coaſcending with him. 

13 Ofthediffcrence of aſcentions. 14 The ſame very plainely by the recre, 

15 Tokaow the oblique aſcenſions, 16 Of diſcenſions both righc and oblique. 

17 The longi.& lati.of any ſtarrespropoſed,to knowtheir right or ob/1que aſcenſ. and how much they 
declinefrom the equinoRiall,and -how to place Rarres in the marer of the level. | 

138 Thedeclination of fixed ftarres propoſed with their latitude which neue altereth, howy to finde their 
longitude in the Zodiacke. : 

t9-- Thediſference of aſcenſion of any part of the x odiacke,or fixed ſtarre propoled or the oblique aſcen= 
fion to know what thelatitude of the countries. | 

20 To findthe amplitude of the riſing'& ſerting of the Sunne or Narres. | 

21 Theamplitude of therifing of any knowen ſtarre giuen,or ofthe Sun with his place in the Zodiacke. 
to know the latitude of the countrie agreeable. 

22 .To know the riſing and ſetting of Fe Sun & the ſemidiurnal arch of the Sun & ſtarres. 

23 Thequantitie of the longeſt day of any countrie propoſed, hovy to ger the eleuation ofche pole there 
and of thediſtin&ion of the climates and parallels. 


24 Toknow what houreof þ day or night,the Moone or any planet'or ſtar riſcth or ſctteth on the horiz, : 


25 Toknow what ſtarres neuer riſe or ſetro euery region, and which are verticall. 

26 Ot the Coſmicall, Eliacall,and Acronicall,rifing and ſerting of the ſtarres. 

27 Howto know: whatiit is a clocke inthe nighttime by the ſtacres. 

28 Ofvnequallorplanerarie houres. | 

29 How by the Ievell to know the meridian or greateſt altitude of the Sunne and ſtarres. 

39 How tofind the degree of mediwncel or culmination, called midheauen at any time propoſed. 

33 Toknowe how much any degree or poinr of the heauen 1s diſtaunt.from the meridian at any time by 
_ degrees of the equinoRiall; | 


32 Howbythe /ewellto know the height of the Sun aboue the hori.euery houre & rime of the yere feng 


within dores,and thereby to make tables to any lati. tor 
guadrants and ſuch like, , 


making of parciculer dials, as cilinders, ringes,. 


33 How toknow the height of any ſtar aboue the horizon ſitting cloſe within dores,& thereby to learne, 


to know the flarres in tne skie. 


34.: Howtoſind the meridian line, and the foure quarters ofthe world called cardiner,diuers wayes, and | 


' ſpecially by the Aftrolabe. 
35 . The meridian found,to finde the azimuth ofthe Sunne or ſtarres by ſight withour the houre. . 


horizon giuen,how to knojy the latitude,and yhatitis a clocks, 


) 


36 Theverticall circle of the Sunne or anyeſtarre the degree of the Sunne with their altitudeaboue the — 
37 The 
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The Table, - 

27 Thelatitude, the Sunnes azimuth, and almicantaregiuen to finde his place'in the Zodiacke; 

38 Toknow what houre the Sunne or any ſtarre cometh ro any azimuth propoſed. : 

39 Acomet, a planet,or any ynknowen ſtarre being ſcene in the skie, how to get his longitude and ati 
tude in the Zodiacke,and how by theright aſcenſion and declination of any ſtarre to get his longitude & 
latitude. | 


40 How to knowethequantitie of theangles which the eclipticke maketh with the meridian atany mo= 


ment. | 
41 Todothe ſame another way. ; . 
42 Howeto finde the Horoſcope called the afcendent at any time appointed, 
43 How ro findethe Horoſcopeor afcendent another way by the mater, 
44 Ofthe 4 2.houſes,and whar a circle of pohition 18. | PO | 
45 Tofinde the circle ot polition according to eh. Regiowontanus and (ampanus of any Point propoled, and 
how much the pole is eleuated a boue any ſuch circle. : 
46 Ofthe other eighthouſes according to Regiomontanus,and how to (et a figure. 
47 Ofthe other eight houſes according to Campanur and Ga{ulus, . ; 
43 Toknow in what houſe any ſtarre is at any inſtant,and to place the chiefe ſtarres in the 1 2. houſes. 
49 Of drre&ions,what direction is, and by what meanes 1it1s perfourmed. 
5o Ofconuerſe or euerſe diretion or dimiſson. OE 
51 Hovy farre orinto what partof the Zodiacke dimiſsion or direction ſhall come any yeere- 
'52 To find whatdeg. of theeclipticke occupierh any circle of poiition at any time. 
53 Toknowthequantitie of the angle of the inclination of the Eclipticke too the horizon at any degree 
_ of the eclipricke. 2 . 
54 How to finde thealtitudeof the Sun or any point of the eclipticke aboue the horizon at any time 0+ 
therwiſe then hath yet been ſhewed, : EN : 
55 To tinde whatangles the circle of altitude maketh with the eclipticke at any point thereof aſsigned. 
56 How tofindethe parallaxis or dinerfitie of fight of the Moone 1n the circle of altirude. : 
57 A ow to finde the Parallaxerof the Moone or any other planet or ſtarre,in longitude and latitude of the 
_ eclipricke, 
.4$8 How tofinde when the eclipſe of the Sunne ſhall bee. ; 
59 Another manerto finde out the Parallaxer1n longitude and latitude aſwell in the Sun, as the Moone, 
60 To finde the latitude of the Moone. | 
61 How much of the Sunne ſhall be darkened. 
62 How long the eclipſe of the Sunne ſhall endure. 
63 Ofrheeclipſe of the Moone,the greatneſie and duration of the ſame, 
64 Fow to get the parallaxis of the Moone aut of the heauens at any houre propoſed the latitude knowen 
with the longitude and latitude of the Moone. 
To knowe the greateſt or horizontall Parallexis of the Moone when ſhee is to be ſeene, 
66 The longitudeand latitude of the rwo ſtarres gen him ro know the diſtance berween them. 
67 How thediſtance of any two ſtarres'ynknowen may be had, 
68 Toknowe howelong the tayle of a Comet 1s. 
69 Another way to ſearch the diſtances of ſtarres one from another. 
70 Thelongitude and latitude of two ſRarres giuen to getthe angle of ſtation of one from another, 
71 Toknowe whether three ſtarres or cities be in one greatcircle. 
72 Thatthe tayle of a comet extendeth ir ſelfe direRtly from the Sun,and how you may trie it. 
73 Toknrow what point of the heauen is inthe merid.of any place at any inſtant propoled, and what it 
1s a cloke in any orher counrrie. | 
74 How to dirett a ſhip by the ſtarresin any yoyage. 
To make an horiz_ontall and South wall diall by the Tevet. 
26 To findethedeclination of any wall from the South, ane fitting a diall therto. 
77 How ” _ the oblique aſcenſ.of any deg.of the z odiack,or of any ftar,the difference of aſugniion 
not regarded. | 
78 Theoblique aſcention giuen to findethe deg.of the {odiacke coaſcending. 
79 Ofthe recourſe & reuolurions of the yeeres of the world, neceſſary 1n natiuities & direions. 
80 Of progreſſions and diuifions as they be called. | 


* 


The fourth booke of the Mathematicall lewell containing diners other Aſtronomicall 
propoſitions and vjes of the Iewell of the authours owne inuention. 


| ; : CHAP. 1. © 
N adttertifement of the authour concerning neceſſary inſtruments. 


-4z Howto makean inſtrument of 3.reightrules betterthen any compaſles to deſcribe any arch with, 
* bee his center neuer lo far of. | 


The vſe of the former inſtrument in drawyng of any arch. 

Of a certaine ſecrete in diuiding the meridianes of great Inſtruments. 

Another ſecrete founde by the Authourin deuiding the parallels of great Inſtruments. 

Of drawing and diuiding the eclipricke line on the marer. 

By the Fn circle or a{imuth of the Sun or ſtarres taken to know what it is a clocke very certainly 
andexactly, Cs i og 

8 - the lati,of any planet & his diſtance from any knowen fixed ſtar had, how to get his exact Iogitude. 
9 Howat all times you may behold on the marer of your lewel,the whole circumference of the ecliprtik ac- 
cording to his cituation aboue the horiz, which bringeth with it pleaſant vſes as followerh, 


Vy am u 


10 By 


The Table; 


10 Bythe Eclipticke circle conſtituted as in the laſt chap. how to-get the altitude and azimuth of the Sung 
_ orany point of the Eclipricke,and therby alſo of the other re ſo they haue no latitude. 
11 Bytac{ame conſtitution ofthe Eclipricke circle how to finde his »ageſgrad,with the altitude therof,be- 
Ing the quantity of the angle made berweenethe Eclipricke and the hori{on. 
12 How by theiame conſtitution of rhe Eclipticke to fee ail the circles of poſition lively on the leve/l and 
what deg.of the Zodiacke ?s in any of them. 
13 How by theſame conſtitution of the Eclipticke circle to ſet a figure very ſenfibly and apparantly, 
14 Howto feta Figure with more pleaſure and eaſe,the laſt chap. vycl vnderſtood,ſo char you may behold 
your Whole 12.houfes 1n their beyng altogether on your lewel, 
15. Howby the 13.chap.to get the altitude of rhe »-nageſ.grad.more readily then there is expreſſed. 
16 How toplacethke Ecliprticke aboue the Finiror after another ſortthen is ſhewed in the 9.chap. and in the 
ſame conſtitution to find our cuery needfulcircle wherby mot excellent concluſions are to be performed. 
17 How by theconſtitution of the 16.chap.to get both the alticude and a{imuth of the Sun or any point 
of the Eclipricke or of any other planet or ſtarre how much ſocuer they ſhaibe in latitude, 
13 How by the conſtitution of the Eclipricke as in the 16.chap.ro get the longit.and latitude of any ſtarre 
or planet,thatis to be {zene in theskie:and therby aiſo his right alcenſion and declination. 
19 'Thelaritude and az:muth of the Suri or any planet or ſtarre being taken, howe by the conſtitution of 
rhe 16.chap.to ger their exacte longitude. | 
20 How togetthe true andexa&t azimuth of any comer,planert,or ſtarre vnknowne. 
21 The moone ſhining on any Sun diall,to knoy in the night wharitis a clocke very ſpeedily by helpe of 
the 7evel, 
22 A ſpeedy way to know what itis aclocke by the ſtarres,vwithour taking theiraltitude, 
23 Thevieofthe z.tables comprehended in the 2.Figure ofthe 2.booke 1 3.chap. 


The 5.boths of the Mathematical Jewell, reaching moſt plainly to performe onthe 
Iewell the whole art of ſphericai triangles,ana may be called the hey of 
the knowledge of the ſpheare. 


CHAP. 1, 
F the expoſition of a Sinicall quadrant, and al things thereto appertayning. 
2 Ofcertaine definitions needtul tothe better ynderſtanding of this woorke. 
3 Ofcertain Theoremes needful to be premiſed for the betrer ynderſtanding of this my preſent work 
of (pheticall triangles. | 
4 If of aright argled {pherical triangle two ſides ſhalbe knoyne,hoyy to get the quantity of the third ſide, 
and che other 2.angles. | 
5 Thedeclination of the Sun,moone,or any other planet or ſtarre from the Equino&iall giuen together 
with the latitude of the countrey, how: by the 4.chap.to get the amplitude the difference of alccniion, rhe 
oblique aſceniion and the diurnall arch of any ofthem, | 
6 To performe the 4.chap.on the eve! by another maner of working. 
- Toperforme theſame by the Jovellafter a third manner, _ 
$8 Thequantity of rhelongeit day in any countrey giuen,to knovy the latit, & in what climat the ſame is, 
If one lide; ofaright angied ſpherical triangle with one of the ewo angles not rtzht bee giuen,howe ts 
fynd the other two ſides and angle. 
10 Ifyou would makeen hori{ontall or vertical dial to any countrey,how by this laſt chap.to fynd whats 
' number of deg.cuery houres ſpace conraineth, | | 
11 P the 3.1ides of any ſpherical triangle wharſocuer ſhalbe giuen,to fynd the quantity of cuery of hys 3. 
_ angles. 


42 "The declination of the Sunne ginen at anye time together with her altitude aboue the horizan how by 


- meane of the 1 1.chap.to get what hourc and minute it is, and in what azimuth the Sun then is. 
'23 Ifof aſphericaltriangle 2.fides containing any one knowneangle ſhalbe giuen hovy to fynd the other 
{ide and angles. £ 
14 How bythechelpe ofthe 1 3.chap.to know the height of the Sun at any houre and min. propoſed in the 
Whole yeere,ang alſo in what atimutth he is. | | 
15 Joan Regiomen,lib;r.cap.s1,0 lib.g.cap.29,propoſeth and ſaieth that the knowing of two fides of a triangle 
-. not right angled with one angle ſubrended by one of thoſe fides,canot ſerue to get the other tide Ge angles. 
16 The a{imurh of the Sunne giuen or taken art any time by the inſtrument with his declination, hoyye by 
helpe of the 15.chap.to know what height the Sun is of,and what it 1s a clocke. 
17 If of any ſphericalltriangle not right angled, 2.angles ſhalbe giuen withthe ſide lying betweene thoſe 
*: angles orels theſideſubtending one of them, how to getthe other twwo ſides and3.angle. 

13 How byhelpofthe 17.chap.to make any declining diall,that is to fay adiall co any wall ſhouldring or 
bending from ; ful beholding of rhe South, | 
X5: How to let downe a perpendiculer arch from any angle of a knowne ſpherical triangle ynto his baſe or 

ſubrending fide,and ro know the quantity of the ſame perpendiculerand ofthe partes wheriato hce de- 
© uideth the baſe. - 2 EE ot, 
20 Todoethe ſame after another maner of working,yea though one of the other 2.angles,andone ofthe 


oP » 


7: other 2.fides of the triepgle were vnktowne. 


21 If2.great circles of the ſpheare croſſe one another, making a knowne angle howe to get the perpendi- 
culer arch falling from any point aſiigned of the one circle vnto the circumterence of the other, rogethec 
> With the arch of the ſame circle betweene the perpendiculer and the croſsing, | 
:3 How by helpe of the 21.chap.to knoyy borththe height of the cocke ro anye declining diall, and o_ 
a7 "TO 
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The Table... © © 


_.muk he muſt be placed byas from the perpendiculer which I cal his deflexion. OP OOTY: 
24" © Ina right angled ſpherical triangle where one ef the angles ſhal chaunce to be but certaine minutesasit 
... oft happenerh,hovy to get the ſide ſubtending that angle preciſely notwithſtanding. o—@F © * 
24 Ifthe 3.angles of aright angled (phericall triapgle ſhal be giuen how to get the quantity of the 3. {ides 
v nknowne. | ; | | | 
25 It by the croſle taffe or other inſtrument you Hall take the true diſtance of any planer,comer, or ſarre 
ynknowne from two known ſtarres,how by the helpe of this my worke of ſpherical rriangles, to get the 
| longitude and latitude in the Zodiacke ofthe ſame planet,comet, or ſtarre, and alſo his declination and 
© right aſcenſion:and what you had needeto doinall ſpherical queſtions. | 


x 


The6,booke of NY Mathematical lewcll, hewins the Theoricall reaſon,ground, 
and making of all dialles. EDI 


ts Le CHAP. 1, , 
| Eertaine preambles to be noted in ynderſtanding this worke following. 
() 2 OfthedyſtinRion of dials 4nto2 .kiads,Inſtrumentall and ſpherical, 
2 Ofthedefinition and deriuation of dials,and the ground of them all. | _ 
V Vhat the cocke or Gnomon of enery diall is, & by whatreaſon they giue the true ſhade to the diall, - 

' Of the diuition of horizone,and eſpecially into 3.forts, ,, _ | al | 
Ofth diuiion of al dials into 3.ſorts,8&& why they make ſhew of greater diuerfity then there 189..  _ 
Ho:y to make the fiſt kind of dial to the EquinoGial horizon, thar is,vwhere one of the polesis Zenith, 
How © make the ſecond kind of dial to a right horizon,that is, where the EquinoRtial cutreth the Ze= 

nith,cogether with the ground andreafon of all dialles to any right horizon. ; : 

9 Jawrto make the third kind of diall to an oblique horizon, which they commonly calan horizon dial, 6c 

that very calily, _ - Pe 

19 Howwro wi 2 dial to a perpendiculer wal beholding the ſouth,calledof ſome authors Horelogium wertiea, 

31 Tomakxcadialtoa ful North wall. . . Ex 

1: Howrto make a dial ro an Eaſt wal. ; 


cou OUT þÞ 


13 Howtomakea dill toa V Veit wall. . _ | 

14 Of decining-walles and what circles of the ſpheare they repreſent. - TO Oy To 
15 Howto know the (cituation of any wall.and to find how much he declineth. | 

36 Howbr thedeclmnation of any wall known tofinde his elevation with his angie of deflexion, 

17 Topcrforinethelaſt chap. a ſecond way by the 6.chap. of ſpherical triangles. 
38 'Topecforme the.ſamea third way. Zi 


19 Howro makea dial to any declining wall reſpe&ing the South, 

20 Howto make a diallto any declining wal reſpecting the North. 

21 How to order dialles thatdecline very farre Eaſt and V Veſt. . 

22 Ofwalles recliningand inclining,and of the diuerfity of them. _ | | 

23 Howntorakethereclination orinclinatian of any wal or flat, together with his declination if any be, . 

24 Howto makea dial to a South or North reclining or inclining wal,banke or flat. 

25 Howto make a diallto an Eaſtand V Veſt wall,banke,or flat,reclining or inclining. 7 

26 Howy tofind the angles of the poles cleuation, dialles deflexion, and meridians aſcenſion to any recly= 

" Qing or inclining wal declining. | ao 

27 Howtopcctorm the Jaſt chap. by ſcherical triangles very eafily 6 with great pleaſure and profire. - 

28 Theangle: of reclination,declination,eleuation,deflexion, and aſcenſion had as before, howe ro make 
the diallto arzclining wal,banke or flat declining. 5 a 

>g9 Ofinchving diallesdeclnings © NETS 

zo Howroknew in what countrey any declining,reclining or inclining dial woulde, or of right ſhoulde 

+ ſerue an horizon dial, 6: alioto make him ſhew the houres of tha ſame place rogether with yours. 

31 Tiowtoplacea fatrepreſenting the horizon of any countrey,city or place in the world both according 

* tothe Jongithide and Jatrrude of rhe ſame. | 

32 Topcrforme the lame by ſphericall rriangles. | 7 

-To deſcribe al maner of declining dials,6c alſo the Eaſt and VVeſt reclining and inclining more at plea« 

_. furethen yerhath bin ſhewed, without forcknowing the angles of eleuativn and deflexion. 0 

34 Torcduceal reclining and inclining flats declining ynro Eaſt & VVeſt reclining & inclining flattes ro 

ſome one latizude or other,and thereby moſt eafily to make dials. | | 

25 Todo: the ſameſomewhat eaſier. | 


Pd 


30 Top fcrmerke 31.chap.moreeaſily,or at theleaſt more pleaſingly. 


37 Arotzalieandbriefe way to reduce al reclining & inclining flats declining vnto Eaſt andVVelt;zes 
clizing bats ro a nevy atitude otherwiſe thenin the 34.& 35.chap.by hel>eof ſpherical triangles. | 


98 - AbriefnotehowEaſt & VVelt reclining or inclining dialles are to be made 2,ſeueral wayes. 


I7F= m—_—_ make a dial to any Eaſt or V Veſt, reclining or inclining flatte by helpe of ſphericall triangles 
motceally. | 


40 Mafſexcellently and eafi] 
. rzcal triangles. 


y to make al manner of reclining flats declining by the Jeveland help of ſphee 
To know in whartlon oitude and latitud cout herizon,os anye other Mall repreſgut any d<lining wall 


&1 -  Bg 


_ - Propoled,or cls any circle of poſition propoled, 
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An Index orTable dire&ing any manynto ſuch places in this booke where al 
the termes hereafter following,are defined and expounded.The firſt number ſigruting 


| the booke, the {econd the chapter: CET Li wes tp 
A centricum;1.1 3» h Lines | oxi 7a Pole Nadir.6.1s . 
» Deferens TÞ iceclum, [dem. Long jſquare.ldem. | 
Angle right,ſbarp or blar, path oper ty LoſGnze. Ide, Quadrant.5.1. _ 

1-7 Deuiding boord-2.2- Likceiame. Ide, Quadrant Sinical.IGem. 
Arch. 1.0.& 5.1 Dexree.3.1. Lautude of planets. 1. 10, Quadrantes baſe and hides 
Axcreeatrhe world, 1.3- Deciaarion of the Sun or Longit. of regions. 1.12, Ide. | | 
Articke circle, 1.5. {tarres. 37. && 3 «4 Latitude of region s. [dem i R, 

Antarticke circle, 1.5. Differcce of aſcenſis. 3.13 £9ngit»ds lengior. 1.1 3. Right aſceni10n. 1.7. and 
Azimutches, i. $0 2.1 $. Diurnal arch. 2.22. Lengituss propor, Idem, Z+7« 

Almicantares, 1.38.6 2.15 py; oi 3. 49. Longitudo media, Idem. Retrograde.1.13» 
Apogeon,1.13. | Dimisſion. 3. 49- Limbe of the lewel.2.16, MKeete,ldem. 

Aux,idem. Dire&ion conuerſe. 3.50. Latit, of the moone. 3.60 Rule.2. 1 6.and 215 
Abiſts.Idem.  Diameters of the earth, (i Latitudo viſa & vera. 3.062. Right horizo0.3-7e | 
EquinoRial of the ſphere. .nq moone,3.63. Label.2.16. Recourſe.3.79+ . 

Lc ; Diuiſions. 3.80, M _ Reuolutions.ldem. 
Aetheriall parte of the 5.11 6 , | Meridian circle. 1.4, Right Sine.5.1. 

worlde. 1.2. . : _ Declining walles.6.14. Minutes. 1 DS; Reclining walles.6.22, 
Aecquans. 1.13- Declinatio of a wal. 6.14. Meridians. 1 «7 GC 1.11, Reclinarion.6,23. 
AcquinoQium. 1.4» Deflexion.6.16.& 6. 27. Motion of the firſte o# >» 
Alſtrolabe.2.16. E uer. 1.9. Spirallines.1.0 
Equino&tial of the Hater, glements. 1.2. | Mediis motus, 1,13, Semidiameter. 1.0. 

. 2-19 Elemental part. Idem. Aarer.2.16. -- Square. IGem. 
Axtree.idem, - Ecliptick. 1.6. Meridt. of the mater.2,19, Speeres of planets, 1.2 
APEX. 2.230 Excentricityc of the pla- Meridian altit.2.1& J+-29 Spheare. I.5+ : 

Altitude. 3.1. nets.1.12. Medium calt,3.30. Sommer Solſtice. 1.5. 
Equinoctials height. 3.7. Ecliptick of the mater, 2.1 Meridian line. 3.34. Solftirms hyvernzm. dem. 
Aſcenſion. 3.10. Eclipſe of the ſun. 3.63. Meridians aſcenfion.6.26 Signes of the {odiack. 1.6. 
Amphlrude. 3.20. Eclipſe of the moone. Ide. 3911s viſus o& verve, 3.62, Seconds.Idem. 
Acronical riliag & ſetting Elevation of awal.6.16, MHextatio cels.Z.11., Speere. 1.9. | 

. .of ſtarres. 3-20... ; SE ER | © . StAClQNatry.1.13. 

Angle of tic earth. 3430+ xr, 1.0, Nadir. 1 .$. South horizons.2.21- 
Aicendent.3.42+ Firſt mouer. 1.9. North horizons.2.2 1. South ſignes. 2,21. 
Aphera. 3.49. Finier. 4,14. North tignes. 2.21. Suns greateſt aeclina. 3,2. 

Fixer to the latitude. 2.1 9 Nonageſ.gradut eclip-3,s 3, Signes rig htaſcend. 3.1 3. 

Baſeline.6.23 G O Scmidiurnalarch.3.2 2. 


a PE - | ... DYE $3 
iculer.1de 008.2.6, Opticke.2.1, . .  -, 106g. 
SAR IEY * Oka | premare; rpg 6 Oblique aſcenfion.3.10. Synetotall.Idem, 


—_ = n Oblique aſcending lignes, $77 rectus & verſus. Idem. 

þ rare | _ circle of the ſphere. #0 55 Supplement of a Sine. 1de. 
Chorde.1.0.& 5.1, Great circles, axetree and Oblique horizons.6. 5 » > gy nge.; _ 
Circumference. 1.0, | polesIdem. Oppoj. rum ang, 3. - rag Wy _ cis 
Coſinography.1.1. Geography. 1.1. Rs .-- ubten gy e.Idem. 
Corography. "Re BY Globe. "3p b ara eLINCe$,1, ©, P bl 

Colures. 1.4. | T Point. 1.0, ouchline.1 . ©. 


Perpendiculer. 1. Topography, I. 1, 
Poles of the world. 1.3, Triangle.1.0. 

Parallels of declinatio. 1,7 Tropicks of 95 Y.I.5. 
Poles of the horifon. 1, s, I 9irds. 1.6 


Carc&. of the ſignes. 1.6, Horizon. 1.4. 
Circles of ſtation. 1.8. Houre lines. 1.7. 
Circles of poſition. 1,8.6c Hori, refuser ebliquui.2,19 


3-44» Houre lines of the Mater, , ; . 
Caradters of the planets, 2.19. P y - ay gy of the TRAAG}+x 3. 2,13. 
1.10. Heliacall riſing & ſettin vn oNS EO 
{ aput draconis,1,10.. ot ſtarres. 3 ; + : 5 P yg = ome Tropic. ne "ac 19s 
7 @ vs 2 3 » 2 6 


Caniaa araconts, F.lO. © H orolcope. Je4-Zo 
Climates.1.11.% 3.23, Houſcsof afigure, 3446. 
Culmination.3.30. & 3, Horizontal parallax. 3.5 6 


Perigeen. 1.13, | VVorldgn,2. 
Playne ſpheare. 2.16. VVinter Solltice. 1.5. 
Parallelles of -the mater, 2, Vertical point. 1.8. 


1. Horizons poles.6.1. Verus metus, T 
Cardines.3.34. Horizon reFus, Equinectsalis, x, tad | ON LIAK 8 
Coumlliovila & wire.3.62. Shan C-o. : T LOTON pe danaiL oF Ie PM - 
> omer. 3.72. RE I Plane h | Tonka bon . 

| | | oures. 3.28, dlacks bredgh. 1.6. 

Dee ae Imam C85.3.30. Palallaxis rs Zenith. x.8, 
Colmicalr} Bh-3-36, Including fide.g.2, Parallax.of longitude A" Zones.1.I1. | 
Diarteter . . Jaclining walles.6.22, latitude. 3.5 7. '_ Zenith poynt ofthe Reeze, 
Donnas > oa: | Inclination.6,23,, -- -- Progresfions.3.80, © | 2: Eo 
Dif. xls I tack.1.6, L Perpendiculerarch,s 2 Zenith line of the Reete, 3, 

Hrerence OLiOnen. 1.12 Line. 1.0, Primum mobile, 1, pubs V9. 


Deferentes Apogeen os Ex= Lines parallel, Idem, . Pol: Zenith, 6.1 
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| Ofcertaine ſupplies for theberter finiſhing of the figure of the Iewell 
| | iojned ro this books, and firſt for the Mater and his Limbe. = Ji 


Ou ſee that in the vndermoſt halfe A D B of the vttermoſt ſpace of the Maters Limbe,there are certayns 
; great blacke numbers ſeruing indeede to the houres ofthe night,the very hike mult you ſerin the other 
halfe A C B in redde inke to (erue the day houres, then in the middlemoſt ſpace of rhe Lb, which you & 
ſee numbred from the Equinoctial C D ending at.either pole in 90.1 would haue you ſerthe like numbers:n FS 
redde ynke beginning from either pole and ending at the Equino&.C D with g0.So much tor the Lembe, Foy 
Now forthe Marer I would haue you with a pen or penfil,6c very good ynke or colour, make every 3.me- 
ridian counted on ech way from the axetreeline ſo much bigger,that they might calily be tcen from the rett, 
Which is done for eale of memory & ſpeedy niibring them. Bur on this condition, that thoſe aboue the axtree 
line towards C be done with red ynk or colour,the other with black. So much for the rater,the reſt you may 
learn in the 2.book 3.chap.but that I would haue the Figures of the houre circles ſcruing to the day,and the 
caracters ef the South ſignes to be red,the reſt blacke:and it you doe guild the tropicks, pole circles, axetrie, 
Eclipticke and EquinoR.line,then would the (pheare ſhew 1n kinde, 
| | Now for the Reete. | | 
Irſtread ouer the 2.bgoke 6.8.8 9.chav.then would I have the ſouth half of the zodiack caraftered and 
niibred with red ynke, & likewiſe the ſouth ſtarres a litle ſhadowed, & their names written in red,thereft 
al in black, As for cutring out of the reere it is raught 1n the ſaid g.chap.or rather the 4.book 1, chap. 
| Of the T heoricke or Calender. 
O ſaue the making ofa ſeueral print,T haue placed the circles & diuiſions of the Theoricke on the out po 
| fide of thereere,and arero be cut off from the recrein the circle A B C D delcribed,as you ſee through the pe: 
middeſt of the innermoſt graduation onely touching the extreames of the zodi=ck-C and D, And ther= [4 
in write the monethes and dayes of the whole yeere as I haue begunne with Tanuary, and the names of the | 2 
fignes as | haue begun with Aries:alſo the ſaints dares or names asin the 2.booke 1s ſhewed, which done clap & 
it on the backe of the 7/ewel,ſo that the centre agree thereto, and withan it you may place what deuiſe lyketh 
you belt. | - > 
Laſtly, whereſoeuer I haue committed any fault by ſlip of knife for want of handineſfle, beeing that theie © 
were the firſt that eucr I cut, muſt requeſt you co amend it with yuur pen,and afſure your ſelfe it you handle E 
this paper inſtrument wel in che paſting that he retch not.and take care 1n the cutting our of the branches 6c 
barres,he wil ſerue you a long time to better vſe then one of mettall,beeing charily kepte,if you ger very fine 
paſtboord made of purpolegand then ſpred your paſte very fine thereon, & quickly laying on this picture & 
clappe it ſtreight into a pretle before ir bee cthorowe werte wit the paſte, ſo maye you keepe it from ret= 
ching. Iivould wiſh youro make experience by ſome other peece of paper of like bignes firſt before you ve- 
ture your picture. | 


Faxnltes eſcaped. 
[ 

Age 2.lins 4.2 for D N jeadeN_,pae.2. lineg2.for DEB reade D E,pag.10.line 3 4.for my Tewel reade on my Tewel, pag. 

11.Jline 23.for D E readnothing,p.13,l.4.fer va .M A.readm Agp.13,1.5 for M AreadinA,p.13.l.g.far from read 

fer,p.16.1.7.fer 108.read 180.p.20.1,24.Ffor firſt read fiſt p.21.1.30.for one of the Limb read on the Linibe,p.24.1.30. 
for line leuel read line of lenel.pag.27.1,4.7.for 60.0ut of 6 O-ercad then taking 38 OT, of 607 þ4.29,1.5 3,inthecentre read 
rhe centre,pag, 32.1.2 1 ,for oblique aſcenſcread cblique deſcenſion,p.Z 5 .l.q. for anda halfe the reade and halfe the: p.3 5 l.a 4.for 
layd the degar. ley tae deg.p.3 8 .MI.8 for diſtace from r,diftat from:p.3 8.1.1 g.for butthe Finit,r,but moue the Finit, p.44.l,2 7.fop 
point found,r,peint:p.4.5 lin,15 . forof the 12,houſes,r,of the r2,bouſe.p.4.9.l. 1 4efor T>of the clock, r.7 of the cioeke:p.4.9.1.25 
for vpwards 2.0. deg.r.vpwards go .deg-pe4.g.l. 3 8.for of the limb onthe r,onthe lymb of the: p. & 1.1.9.for which lummartes r,which 
the lunnaries:p,5 1.1.5 1.for I would needs,r.example,&c.p.q 1.1.5 g.fer his muſt r.this muſt: p,g 2. for THGefthe Qr.TG of 
the Or p-5 3l.32.for5 3.almoſt r,35 .almoſt:p.5 4..1,36.for Sunne r.ſumme:p.5 8.1.4. for withthe diſt, read which is the diſetp. 
« 8$.1.8.for M 7 r,in7:p,69.1.25 fer thence from the r.thence on the:p,72 1,40. for shewing herr.sheweth her:p,7 2.for the al» . 
fit.and a{1m.r the latitude and a% im p,76.t.40,for in euery g9O.deg.r,,n euery parte gO.deg, p,7 Fol. 34.croaſing IA A rcroſ< Rr, 
ſing in A:p,79.1.1.ferG Dor Mr.G DarV M:p.81.1.6.for (* B known?r,C Bunkuowne:p,87.1,22. ferro be AK,rea, B Ie 
ARK, p.87.l.29.for in A;fromr.in AA,from:p.$7.1.g 2.0f the ſaid r, or of theſaid:p.Y,l. 24 for andthe 1 Tate and the pole (7 
1 75-0493 ol.5 6.for yet knowne r.y2a knowing: pag. 1044 .49.fer Tewell or meridian r,lewell our meridian,p,107.1.33.for A % 
plumbe for the flat reade A,plumbe from the flatte:pag. 109. tne 19. for thiscomplement reade his complementpag,111.li.18. for . 
Et placer,plat:p,111.122for AKCr.AK G:pailii.ln,24.55.deg.r.s6.deg.pag.1 1 2.for delzuation of inclening dials re= 
| clining read declixation of inclining dials declining.pag, 11 9.1in,2 9.for Balumus read Balbims, . 


'* Gentle Reader,take a licle paynesto amend theſe ſmal faults which I wold aduettiſe you to do before you 
read the booke, Though the ſence of the matter and the figures explaning the meaning would, l know haue 
cauſed the learned to eſpie theſe faults eafily: yer for eaſe x Joop yoiiglearner,I haue taken this paines to ſhew 
them downe: note thatin numbring the lines for theſe faults I haueneuer accounted thetitle of any chap. 

| Note al(o that a little before the impresfion I left 2.chapters our atthe beginning of the 2.book,& therfore 
| . you ſhall find in the reſt of the bookes,the 2.book 20.chap.auouched when it is meantnoyy the 18, and the 
| 31.when it is the 19.& (o of the reſt, vyhich Ithough good to warne you ofe 
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Thehrſrbookeofthe Mathemari- 


call Tewel:{erfoorth by Iohn Blagraue of Reading,Gentleman, 
Conteineth very needfull Geometrical principles, which may be called 


| thervles ofthe compaſſe:itcontainerh alſo afterthar, the principles and Ruduments of = 
= Aſtronomic and Coſmographie, ſetdowneasthe firſt fooreſteppe forthe 
j ynlearned, which I aduertiſethelearned co paſle ouer. 
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Ofcertaine Deffinitions Geometricall. 


— N OW I'NG how | _ 
IN | needfull & ſpeede- 

fullitis as well to 
the making of this 
| | | Zewel, as allo in dy- 


a poin?e 


a handines 6 dex- 
reritie in the vie of 
{cone rule and com- 
= vaſle : for contri- 
Wy. uing and diſpoling ot angles, lineaments,and inuen= 
E tions to euerie purpoſe and concluficn . Therefore 
4 for thoſe that haue not beene elſewhere ſtudied in 
Geometrie, I could not chooſe but ſet downe theſe 
principles and .concluſtons following , thatthe ſe-. 
queale of my booke mightbethe betrer vnderſtood 
and prattiſed. | 
1 A point is a pricke indiuiſible or rather imagined, 
or that hath neither length nor bredth, 
2 A lne is a length without bredth whoſe ex- 
treames are two points, 
3 A Superficies or flatis the vppermoſt face of any 


'H  Jalling and all other Aline 
K Mechanicall wor- 
$ king of Mathema=- 7 ; 
b:-: ticaldeuiſes to haue A crooked line 


— ——_———___y 
crooked parallels 


thing, a bredth without thicknefſe and bounded A circuler Hat circuler F 
with a line orlines. parallels 

4 An azgle is the touching of two lines not lying | 
in one ſtreightline, 

5 A perpendiculer or plum line, is a line lighting on 


another line, making therewith cwo equal angles,on 
ech fide one : whichare called right angles. And the 


: | line whereon the perpendiculer lighteth is called the 3 ] 
3 round line. ro 4 
6 Ananglelefle then a right angles called a ſharp 9, 3 
og ; H Q. 
angleand that whichis greaterthen a right angle, is &, n 
called a blunt angle. > = 
7 Thoſe lines are called parallel! lines whether % 8 


+ they be ſtreight or crooked which are drawne ech 
—. HWhereoflikewidth: and being drawne foorth infi- 
fx nitey will neuer meete, 

Ly $8 Aftirallline is a line repreſenting manie circu- 
ler paralels and yet is but one onely line of ſome cal- 
led a worweline. 

. 9 Acrele 1s made by the renolution of a ſtreight 
Vnc;his one endremaining fixed: of circles the ring is called the circumference: theprike 

| | in the middeſtrhe cen- 
tre: and any ſtreight 
| : line crofling the cen=- 

"Fangle treis called the diames 
tre; andhalfethatthe 
ſemidiametre : any 0- 
ther line in a circle 1s 
called acord, and the 
| portions of the cir- 
cumferice anſwering 
thoſe cords, arc called 
| arches.| 


30 A touch line is 
A 


ground line 


long ſquare? 


2 
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2 ; The Mathewaticall Jewel. rt. Booke. 


when aline doth onely touch a circle. wg 
11 Atryangleis a flat of three ſides. 
12 Aſquare isa flat of foure equall ſides,and foure roue angles. 
I3 Along ſ{quareis a flatte of toure right angles the fides ynequall. 
14 Aloſeingis a flatte of foure equall tides whoſe oppoſite angles be alſo equall. | 
Duuerſe other ſuperficiall figures there areas well regulare as irregulare yppon whoſe definitions it were ſuperfluous for 
meto {tande, ſince I entend roentreate of Geamatrie no farther then is requiſite to the ynderſtanding of this worke of the 4 


Tewel, | 
The firſt concluſion. 
How to ereft a perpendiculer vppon any point of a groundline aſ1igned : andthereby to make a right angle, 


' Or example I would ere a perpendiculer on the point C. of the ground- 
ahh 09); L line A B, which to doI open my compaſle to a reaſonable ſcantlet at a ven- 
| ture and make therewith two notes yz. D andE inthe groundline A B.ech 
PE of alike diſtance from C. which done my compaſſe I open to a bigger widenes 
ata venture, and ſetting one foorein D.I make a circle or draw an arch aboue 
the linc A. B ouer the point C. likewiſe the compaſle vnftirred and one foote pla- 

ced inE, there draw another circle or arch croling the firſt aboue C yz. inthe | 
| point F. laſtly drawing the line F C you haue your deſire vz. F C perpendiculer A 
to AB.andtheanglesF C BandF C A bothright anglesby the fitt definition, 


2. Concluſion, 
To make a right angle another way and eaſier. 


Ou ſhall dravy a groundline videlizet A B then opening the com- 
paſſe to any reaſonable ſcantlet makethereon a ſemicircle vz, C E 
D. Now take this for a generall rule, and note it well, for it will 
ſtand you in great eade ro many purpoſes, that any two lines niceting 
In the circumterence of a circle iſſuing from the ends of his diametre do 
| inakea right angle,as in this figure any of the angles marked with E are 
T1ght angles : itis demonitrated in Euclide lib. 3.propol, 30. 


HBP. Co, 
5 


'3 Concluſion. 
To denide any ſireight line or arch of a exrcle mnto two equal! parts 
|: verze ſpeedilie, 
. Et there be propoſed the line A B orthearch AE B to be equally 
| diuided? vpon thextreames of either of theſe vz. A «nd B,I pitch my 
' compaſle opened to ſome ordinarie ſcantlet, and on thoſe rwo cen- ® < 
tres A and B. I maketwo circles or arches croſsing at C aboue A B and C 
. D below,then drawing the line C D,it ſhall equally diuide borh the line 
A B inthe point F, andthe arch AE Bin E. 


4 Concluſion. 


From a point propoſed to dray a perpendiculer to any groundline, 


9 2 H bethe point propoſed and A B the groundline, ſet one foote of your compaſſe in 

"28! H and extend the other ſomwhat beyond the groundline vz. to E.and therewith on 

p the centre H make the arch A E B,cutting the groundline AB inthe points A and B: 

| then making A and B centres , you ſhall by the 3. Concluſion deuidce the line A B into e= 
quall parts in F:laſtly drawing the line H F the ſame is your perpenaiculer detired, 


5 Concluſion. 


From a point propoſed to draw a perpendiculer to any groundline a redier way where 
the groundline lacketh length, 
Or example let there be propoſed the plaine D E C whether it be a boorde, ſtone or - | 
E et. Þ ptare, &c. andthat from N being apoint therein propoſed, I would draw a perpendi- E 
| culer to the groundline D E, Now becauſe this perpendiculer will light ſo ncere the 
point E being the extreame 
; of this plaine,thar I cannot 
d worke 1t by the third con- 
| cluſion, you ſhall therefore 
i from D N draw aftreighr 
line croſfsing the ground- 
linc D E.byas any where at 
| aueture ſomwhat towards 
1 D vz.in O, and on the mid- 
{ deſt of N O.vz.on the cen- | 
E: tre A,deſcribe a ſemicircle 
towardsE according tothe | 
E aerrs ANorA®O | 0 | 
| Whit ſhal cut the ground= —_ - 
linzDEBin K th draws- D %___—— F 
ing the lineN K it muſte a= SS 
| needs be your perpendicu- GIN | 
leg defired by the 2,conclufions 


6 Concluſe 
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6 Concluſion. 


From thextreame or end of a groundline to draw a perpendiculer verie eaſily where the 
ſame groundline cannot be extended, 


Is happeneth often in making of quadrants and other geomerricall operations that we ate driven even from a very ati= 


gle toerect a perpendiculer, either to make or trie the 1quare angle truely, asfor example in this quadrant D EC, From 

K being thextreame of K D. I would erect a perpendiculer , here you ſee no roome left roworke by the firſt concluſion : 
V hercfore you ſhall open your compatle to any reaſonable ſcantlet whatſoener, and ſetting one footein K extend the other 
within your figure where you thinke good vz. to A.and onthe centre A according to the terediametre A _K deſcribea cir= 
cle or a porcion bigger then a ſemicircle, && where this circle cutteth D K yz. ar O thenſe lay a rule on A.and draw the line O 
A extending itſelte infinitely beyond A. andar ſhall cur the ſaid circle on the otheriide in N. LaRtly draw thelineN K and of 
neceGitic ir muſt be the perpendiculerdefired by the 2.conclufion, | 


7 Concluſion, 
To do the ſame more redily another way with once opening of your com paſſe. 


Dmitthat ypon thextreame ot pointE of thegroundlineD E.ILwould erect a perpendiculer which todoI open my com= 

-Þ paſſe to any reaſonable ſcantlet and therewith on the centre E.I deſcribe an arch ſomwhat bigger then a quadrantyz H 

1.cutting the groundline A & in D.then on the centre D with the quantity D E.I make an arch croſ$ing H 1.inB,& on the 

centers D and B, the compalle ſtyll vnſtyrred,I drawe tyvo other arches crofsing without the arche H I in G. then I drawthe 

line G E which deuidecth the arch D B in halfe, as well as the 3.concluſion yz.in F.Laſtly on the centre F(the compaſie remai= 

ning atthe firſt width yz. the width D E) Idrawan arch croſsing the arch H 1. beyondB in the point C.and {o drawing a 
line from E to C the ſame is your perpendiculerdetired, 

Notethat the arch D FB C.isthe iuſt quadrant of a circle deuided into three equal ſpaces by the points F and B.echeſpace 
being 30.degrees ſuch as the quadrant D C 15 90. euerie of which three ſpaces you may deuide in halfe as you deuided the 
arch D B. then will there be fixe ſpaces cch 15 .deg. thus may you with eaſe graduate a quadrant. 

You may performe this concluſion another way thus, Erect aperpendiculer in ſome place of the groundline A E by the 
firſt conclution yz. K L vnto which from the point E drayy a line parallel by the 8, conclufon the ſame hall be the line C E 
your deſired perpendiculer, Thus you {ce hovy many wayes the Geometer can contriue one thing neither ſhall any draught ſo 
crofſe him but he can inuent ſome one way or other to performe his deſire. Theſe three laſt concluſions, eſpecially the firſt 
two of them [I neuer read them in any booke, but in contriving of deuiles I have beene driven to caſt my wits to teekethem 
out, ſome will ſay to. what purpoſe are ſo many wayes,one is as good as twentie: he is deceiued greatly, for at a time he ſhall 
finde that ſome one of theſe ſhall ſerue his torne when all thereſt ſhall do no good,as by examples I could here ſlew if twere , | 
materiall. Alſo there is a way by three quanrities yz. 3. 4. and 5. making atriangle of rhem by the 9, concluſion the angle . += 7 
ſubtended by 5. ſhall be a right angle a ddiuerſe ſuch like. 


8 Concluſion. | 
h From a point propoſed to dray a line pearallell ro any line propoſed, 
O draw aline parallel to the line D E propo=- 
ſed which ſhall cut the propoſed point A. ſet 
one foote of your compaſſein A and open the - 
other ro ſuch width thatit make an arch onely tou- 
ching the lineD E yz, thearch H. Then keeping the 
compaſiſe at that width on two ſeuerall points ta= 
ken ar auentureinthe line D E vz. DandE. make 
ewo {cueral arches vz. L and N.then drawing aline 
which may be a toucheline to both thole arches rhe 
ſame ſhall cut the propoſed point A. and be paral- 
lel to the propoſed line D E as you heere lee, 


9 Concluſion. 
To make 4 triangle of any three lines propeſed, D 


Et AB. BC.and C A.bethe threelines pro- 

poſed, firſt draw aline equallto any one of them, as to A B *then ra= 

king the quantitie of B C1n your compatle, therewith vpon the point B 
of this Fond line draw an arch,laſtly, rake C A in your compaſle,and ma=- 
king the other end A centre deſcribe another arch croſsing the firſt & where 
they croſle ſer C.then drawing lines from C to A &'B your triangle is made _. 
Whereby you may gather, that except two of the lines propoſed be longer ® 
thca the third,there can be no triangle made of them, 


Io Concluſion. E 
To make a ſquare of any | 


fide ginen, 


| Bu there be propoſed 
the fide of a ſquare yz. 

A B. vpon thepoint B 
erecta perpediculer equal 
to A ÞB, by the 1.o0r 6.co0- 
Cluſion yz, B C.then take 
in your compaſie the qua* 
titie AB orB Cand ma- 
king A & C centres, ther- lawn | x 
with make two Arches | | jt Wy 
croſtivg in D, laſtly draying the lines D C and D A, Fict. TM. 13 
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4 5 The Mathematical! Iewel. 1. Booke. 
11 Concluſion. | 
To make an angle equall to any angle propoſed, 


$8 there be propoſed the angle B A C. now opening my compaſle at auenture & 
making A the centre, I draw an arch cutting the two lines containing the an- 
-- gle propoſed in the points G and H. Then my compaſſe remaining ac theſame [3 
width, 1 draw the like arch ypon the centre F wherein [ ſetthe ſpace K L equall to G 
H.liaſtly drawing the lines D K F. andE LF. Ihauethe angle D FE. equall tothe 
angle B A C. propoſed. 

'Che ſameis ro be done after another fort: you may by drawing a third lineas 5 CO 
C makethe angle propoſed a triangle and thenif by the 9 conclunon you'makeanos ” 
ther triangle equallthereto, the (ame ſhall haue equall angles ech to his match to the" 


other, 


12 Concluſion. 
To find the very point where 4 touchline toucheth any circle. 


vz. E C. and thereon make a ſemicircle vz. E D C. which ſhall cucthe touch- 
linc and the circle in the yery touch point yz, D, marke therefore the mani- 


fold yſc of the 2. concluſion. 


DYx: a line from any point of the touchline A B, vnto the centre of the circle 


13 Concluſion. 


To dinide ſpeedily and exattly any line into many equal! parts, 


| on there be a line propoſed yz. B C. to be deuided into 16, equali parts which 
to do, ere&t him oa the grouncline A F. perpendiculer or inclining all is onez 

Then dray another line vz.D E,parallclto B C. cutting A F. in JD, this done 
open your compaſle to a conuenient (mall fſcantlet & 
therewith beginning from D. marke out 16. equall 


diuiſions tn the line D E. ending in H, to which you x I} 
may ſet numbers,then laying a rule on H and C.draw - : 
foorth rtheline E C. till it cur the groundline A F, in O 5 


the point G, then laying a ruler onthe point G,and e- 
uery of the 16, notes in the line D E. draw ſo manie 
Kreight lines ifſuing from G. v2z. 16.and they ſhall de- 
uidethe lineB C, propoled into 16. equall parts, But 
if you would haueB C, into 40. 60. 100, or more 
partes then Mould you ſer D E, farther off, 


14 Concluſion. I 
T. prepare 4 triangle to be alwayes readie for deuiding of lines 
exattly inte as many euen parts as Shale required. 


FE make you a ſcale of as many equall parts as you 
thinke will beſt fit ſuch purpoſes as you pretend,an 
100, cquall parts ſerued me wel, and will ſerueyou | — — 
to deuide a line into any number of equall parts not===== —— Wan 
exceeding 100, Then by the 9.concluC. make atriangle FE D Ly 
nr. apps. 


—— 


of three equall ſides ſo that this ſcale be the baſe thereof as you ſee A 
B C. which 1 did make on a faire boord couered with parchment then 
hauing alwayes a rule ith a centrchole towards the one end to ride 10 
vppon the point A, where muſt be a fine pinne or ſpaniſh needle erg- 
&ed fit to the hole : ſo haue youa verie neceſſaric inſtrument made to 20 
diuide lines yea of ſmall quantitie info as many equal parts as you liſt. 
as for example,in menſurations& plattings we vie (mal meaſures pro= 30 
portionable to the great, vyhich ſome haue called the arte of litle focte: 
for which purpoſe [ haue ofrentimes diuided an ynch in 60.parts fom- 40 
times more ſomriwes lefle as ſerued beſt my purpoſe, which I wil ther | 
you heere to dochough your ſcale bejan hundred:lec DE, be the quan- FO 
titic of an ynch to be ſubdiuided into 60. parts» Now therefore I draw 
an obſcure line from A, to 60. parts of the ſcale vz.A F,then I appoint 
the quantitie CG. in the ſcale equallto DE. and from the point G. 
do Idravy another obſcure line parallelto A C, by the. concluſionyz, 72® 
G H, which curt:cth the firſt obſcure line AF, in the point K. then go 
drawing the line K L, by the ſaid 8, concluſion parallel alſo toB C. 
the ſame ſhalbe equall toD E. and ſtand readily placedin your trian- 0 
gle to bediuided into 60. equall parts like as in the 13, concluſion by af 
laying the rule on A.& euery of the (aid 60 parts.It were heere far be- A 
yond my preſent determination to ſhewe the infinite commodities of 
theſe two laſt figures as wel in ſhrinking and ſtretching of platformes 
and for manifold proportions Geomerricall, as alſo in proſpe&iue. 
I5 Concluſion, 
: > ; Andther ſpeedie way #0 diuide a line info any equall parts, 
Orexamplel will deuide thelineB C, mentionedin the 1 3, concluſion into 16, cquall parts another way, which to ds 


L vwalrd two long patallels ypon thextreames of B C, vz.A BG and D C E.then opening my compaſle to arcaſonable 
| ſcantlee 
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The Mathematicaltlewel. 1. Booke. 
ſcantler I marke one 16. equall parts in ech of thoſe | 
parallels beginning from the extreames of B C, inthe 

one YpwWards, vz. from C to D. in the other downe- 

wards,vz. from B.to G:. and ſonumber them, which 

done Idrawe 17. narrow parallels according to thoſe 

dinitionscroſcing the line B C.in 15.places and do di- 

uide the line B GC, into 16. equall partes as you may 

better ſec by this ſigure then by many words, 


16 Concluſion, 
The ſame a third way and redieſt. 


Or this you muſt alwayes hauea table drawne full 
of parallel lines being all of equall ſpaces and ſet 
numbers ynto them, as for exampleby theſe 16,pa- 
zallels reddie drawne,l wil dwuide this line K M. which 
3s longer then B C. into .1 2. equall parrs , I take the 
quantitiethereof 1n my compaſle & letting one foote 
inthe lowelt 1c | M 
parallelC G—: CET A 


yz.at K.with the other I make an arch amongſt the parallels which cutteth the parallel marked with 12. in the point M. 


then'drawingithe line K M. croflethe parallels,the ſame is equal) to this line K L.propoſed and diuided into 1 2.equal parts: 
and if you would haue KM. diuided into butthree parts, recon euery 4. parallels for one, you haue your defire, 
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17 Concluſion. 
Any three prickes ſet dovne how/oeucy, not beg in a fireight line: hoy to aſcribe acircle that hall cutte them all three, 


2.0 AB C. be the three prickes propoſed you ſtall ſet the one foorte of your 
compaſle in the middlemoſt prickevz B, and extende the other towards the 

farthermoſt ofthe other tivo,fomwhar more then halfe way beſure as you lee 
here B D. and therewith on the centre B.deſcribe a circle, then che compaſſe vnſttr- 
red defcribe two other circles on the czatres A and C, that ech of them may cutte 
the former cir6'e D. in two placzs vz. in E, and F. and in G. and H. laſtly draw- 
ing the lines E F, and GH, where they crofle at K. there 1s the centre of thecircle 
delired, for ſetting one foote of your compatiie in K.the other extended to any one 


of the three pricks A B. or C.and therewach deſcribing a circle on the centre Kit 
fall cur the reſt. | 


18 Conclaſion. 
How to finde the centre of any circle or arch propoſed, 


| gi circle or arch be propoſed make in the circumſerence thereof three prickes 


at auenture as heere you fee AB, and C. and then by the 17. conclution finding 


the centre of theſe three prickes, the ſame ſhalbe alſo the centre of your circle or 
arch {ought for, | 


19 Concluſion. | 
To make an angle equall to any angle aſrigned otherwiſe then in the 11 ,concluf, 


EtB AH, bethe angle aſsigned, then ſhall you draw the line C D. parallelto A 

B, and CE, parallel to A H.by the8.concluſion and ſo ſhall you haue wherethe R 

lines C D. and CE, docrofle the angle D CE. equall to the angle B A H, af- 
fgned,as by the 1 1.conclufion you may make triall. Hereby you ſhal ground this ge- 
acrall rule which will ſtand you diuerſe times in ſteede if you marke it,that all angles D 
Whoſecontaining ſides are parallel ech to his mach are equall ech to other,as herethe 
angle GME, is aiſo 'equallto B A H, becauſe M G. is parallel to. A B, and M F.i7 
to A H.andſois G FH. equalltoB A H, the like is ſhewed by theline LK. of the 7. 


concJuiion in making of a right angle. This dexteritfe in contriuing angles is the 
groundofall menluration and platcing, 
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20 Concluſion. 


To diuide eaſily a wery ſmall circle mto 
a number of equall aiuiſfons, 


Y 99 ſhall about your ſmall circle 
deſcribe a very great circle con- 
centricketherto, which great cir- | | ri Rad 
cle you may at pleaſure diuide ivto ff. | | - 3% YAM 
what partes you liſt with a paire of | —— Ill W- 
compaſles and helpe of the 3.and 5," | 
concluſion, which done you ſhal (oy 
arule laide from the common cen- 
tre of theſe circles to every part one 
after an other of your great circles) 
diuide thereby the ſmal into the like 
parts, not vnlike to the dividing of 
the treight line in the 1 ;,.conclution 
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The Mathematicall Iewel. 1, Booke: 


wherefore if you hare alarge circle of two foote diametre alwayes reddie diuided into 360, equall parts, and anotherined 


365 equall parts, the ſame ſhall and you in great ſtead to dinide any circle of the Zevel or any other aſtron omicall inſtrus 
ment, be they neuer ſo ſmall. __ 


Heere follow the principlesand rudiments of Aſtronomy 


and Coſmographie with the ynderſtanding ofcuericcircle ofthe 
Sphearcand their yocables, 


z 


h What Coſmographie Geographie and Topographic are. 
Chaprer 1. 


SS Olmographie is as much to ſay, as the deſcription of the world: as well his Aethereall part, as Elemen- 

&|rall, and 1n this diftereth from Geographic, bicauſe it diſtinguiſheth the carth by che celeſtiall circles on 
ly 2 and not by Hilles, Riuers and (uchlike , | ; 

Geographic is a certeine forme and imitation of the pifture of the earth, and of his chiefe and 

knowen parts, and differeth from Coſmography , becauſe it diſtinguiſheth the earth by hilles, ryuers, 
ſeas, and other notable matters, not reſpeCting the circles of the ſpheare. | | 

Topographie called alſo Corographue, is the deſcribing of any particular place withour relation to 

of > the whole, not leauing out the ſmalleſt contents thereof, as ports , rawnes, ſinall ryuers , buildings, 
| houſes, towers, walles, &c, | 


F Of the placing of the ſpheares and the dinifien of the world. 


Chapter 2, 


He world is diuided into two parts: yz. Elementall and Acthereall. The Elementallis ſubie@ todayly alteration, ana 
| ] conteineth the 4. elements, the carth , water, ayre , and fire. The Aetheriall part , called of the Philoſophers Nye 
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The Mathematical! lewel. r, Booke, © 7 


a - compaſſe the elementall part with his Concauitie, and is an inuariable ſubſtance alwayes abiding: and con- 
ſel, Co Doares one contpating in another ſpherically,as you ſee in this figure of thoſe tenne ſpeeres , the ſpeere of 
the Moone, is placed next vs, compalsing the ſpeere of the fire. And nextit,the (peere of Mercury, and ſo forwards in or- 
der of Venus, the Sunne, Mars, [uppiter, Saturne : Next thele immediatly is the ſtarrie firmament, then the Chriſtallin hea 
ven, called the ninth ſpeere : laſtly the 10. ſpeere called primum Mobile doth comprehend them all: whatſoeuer 1s beyond 18 
thehabitacle of God and his ele&: for their motions looke the ninth cap, "This I ſay atter the opinion ot old writers though 


Copernicushath aſcribed another order. 
What a ſphere or Globe his axtree ana poles are. 


Chapter 3. 


Sphere or Globe, is a ſollide hoon contney in one a byte Aatte: in he ROE prog wal ore is a poene __ 
| r | and called his Semidimeriten p 
his centre, from which all lines drawne to the vttermolt ouperncies are equa 
diameters, » n = = = o 5 - Py Q * h h 
The axtree of a Sphere,is his Diametient about which he is mooued: or more plainely,it is aline imagined,paſs1ng throug 
his centre to his circumference, about which his motion 1s performed, @g |» re og. 
The poles of the world, are the tio extreames ofthe axetrec, being likewiſe two points imagined inthe heauens : the one 
is called the North pole or pole Articke, andis alwayes (to vs that dwell on this fide of rnequinoctiall) aboue the horizon. 
The other called the Soath pole or pole Antarticke, andis alwayes to ys vnder the horizon as much as the other 15 aboue. 


_ Oftheſix chiefe great circles of the $ p here. 
| _ Chapter 4, | 


He Horizoncalled alſo in latin Feniter is every where the circle ſeparating the yppermoZhalfe world or Hemiſphere from 
the lowermoſt, or more plainely it is a great circle of the Sphere whereon trom tire yertica]l point directly cuerhead a 
plum line let downe tandeth perpendicutcr from his centre. 
The Meridian circle of any place, pailtth by the faide verticall pointdireQly oner 192d, and the Poles of the worlde : to 
which when the Sunne commeth, it maketh noone aboue the earch, and midnight vncer the earth, | 


'e, 


The AcquinoQtallis a circle croſsing iquare the meridian, and the axtreeline, iying uſt betweene the poles, in euery part 
equally diſtant from them borh : and when rhe lunne commeth therero which is ewiſe cuery yeare it cauſeth the day ana the 


night ro be equall in length through the 1whole world, and is called AequinoQium, 
- The Zodiacke, diuideth the AequinoQiall in the middeſt at Aries and Libra: andJicth byas ynto him 245. degrees,de- 


clining on ech ſide towards the poles ; and hathin bredth 16. degrees aſter ſome writers : and atter others but 1 2, but all 
the other circles of the Sphere haue no breadth. 

Thetwo Colures are tivo cyrcles crofsing one another ſquareat the poles the one paſsing by Y and =; the other by 53 and 
Vp limitting the tyyo Acequinodtiall and the two Solſticiall points of the Zodiacke. 


Of the fower chizfe leſſer circles of the Sphere, 
Chapter 5. 


þ $646 Tropicke of Canceris a circle paralleito the AequinoRtiall diſtant from him Northwards 2 3= degrees, his vic is one- 


ly to bound the Ecliptickes greateſt declination Northwards: to which when the ſunne commeth, the day is at the lon- 
geſt in our Horizon, which dwell North from the AcequinoGtiall, and the night atthe ſhorteſt, and rhere the ſunne be- 
ginneth to go backe againe, and there ſaid to be in his ſommer ſolitice, 

The Tropicke of Capricone is the like circle bounding thecliprticke Sourhwards : and when the ſinne commerh there it 
maketh the ſhorteſt day and longeſt nighr,and there begins ro go backe againe, I ſay backe againe jn reſpe& of the parallels 
and.lengthening of the day , but inthe Zodiacke he goeth on ſtill dire and forwards euery day one degree, as hereafter ſhal 
more manifeſtly be ynderſtood, and there alto is the ſunne ſaid to be in our winter ſolſtice, 

The Articke and Antarticke circles commonly called the pole circles, are likewiſe parallel to tnequinoCtial and in every part 


as farre diſtant from the poles 2s the Eclipticke declineth from thequinoRiall yz, 3 35 degrees,and are made by the reuoluti- 
on of thecliprickes poles: and therefore may well be called pole circles, 


Of the Zodracks and his dinifion into degrees and (ignes and their careers. 


Chapter 6. 


V Hat the Zodiacke is, I haue ſhevwed in the 4. Chaprterghe hath in bredth 1.2. or 16. degrees as there is ſaid: the line 
or citcied1aiding this bredth in the middeſt quite round, leauing 6. or 8. degrees that is to ſay halfe the Zodiackes 

ot. bredth on ech fide, is called the Eclipt ircircle,and is commonly vice in writing for the zodiack, this Eclipticke is 
diuided into 360. degrees as thequinoQiall is, but then thoſe are parted into 1 2. vz. eucry part being 3o. degrees, By this 
meanes the whole bredth of the zodiacke is diuided into 1 2. ſignes, but after another ſenſe vz. in reſpect of the longitudes of 
fixed ſtarres, Tomets and ſuch like: the whole heauens are diuided into 1 2. fignes by circles Hung from the poles of the 
zZodiacke by euery 30.degrees of the Eclipticke, as hereafter ſhall be more manifeſt, The firſt {1gne of the zodiacke is called 
Aries and beginnethin the yernall incerſe&ion of theclipricke with thequinoGiall : the reſt proceede in order, as followeth: 
contrarie to the morion of the firſt moouer , that is from the Weſt cowards the Eaſt : and theſe betheir careers whereby 


_ they are written and.knowne,Y Aries & Taurus fm Gemini 95 Cancer $} Leo ny Virgo ©: Libra 444 Scorpio d Sagittarius 


Vp Capricornus 223 Aquarius and X Piices, Theclipricke, thequinoRical & euerie other great circle of he Spheare1s {aid to 
contain 390.degrees cuery deg.60, minutes,euerie minure 60, feconds,euery ſecond 60.thirds, & ſo forwards to the tenthes, 
The mareriail figure of the circles of the Sphere before mentioned,you ſhall hane in the title page at the beginning, 


A farther aiſcaurſe ef the circles of the Sphere, 
Chapter 7. 


YHis figure heere being the pifture of the materis! ®pl.cre madefor commoditiein v{Fng doth not altogither agree with 
the Sphere celeſtiall, For licere you fee the Horizon is ſet fixed on two pillers, the Sphere yith his axtree and poles ap= 
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3 The Mathematicall Iewel. 1. Booke. 


pointed moueable,to bend.downe,or to be lift vp; to and from this fixed Horizon, according to theleuation of the poſe a« | 


bouethe ſame. Where in tructh, the axtiee and poles of the world , and Sphere celeſtiall, are fixed for euer in one ſelfe 
{ame place: and neuer moue,but all the whole Spheare and Spheares mooue abour them . And ic is the Horizon that alte- 
reth to them continually in euery countrie, which is ſpecially perceiued Northwards or Southwards , For why ? a man 
cannot go Northwards or Southwards 60. miles but the Horizon altereth a degree of the poles eleuation, either higher or 
lower,asinthe 1 2.Chapter following is more manifeſt, And wheras you ſee in this figure one meridian Mobile: which inthe 
vic of the material Sphere ſerueth the iteede of al the Meridians and parallels commodtoully as it is well knowne to him that 
ynderſtarideth the yic of the material Sphere,bur aſſure your ſelfe the number of the Meridians are infinire,agreeable to euery 
{malleſt diuerfitie of fituation.For euery ſeueral countrie, Eaſt or Weſt,from other but 30.miles, hath a ſeuerall Meridian,di- 
ſtant halfe a degree from the other:and ſo round. And al the Meridians meete and croſle atthe two poles as the two Colures 
do, which are Meridians alſo to ſome country.Bur ſoft,my penne hath runne a little too large of thete Meridians: tor you can 
{carſc ſay that the Sphere hath any Meridian, becauſe it neuer ceaſeth turning; the Meridian circle alwayes cutteth the North 
& South being derived of the latin word Meridies, in Engliththe South. There is no onepoint of the Sphere tarrieth a minure 
1a the South, but turneth continually rounde once euery day: wherefore the Meridians are onely appropriate to the Globe of 
The earth; which is fixed immoueable,and beginne from the Iles of Canaria,as in the 12.Chapter. Theie Meridians arelike- 
wile appointed and imagined fixed in the heauens - and then are called Circuli horarri, kower circles, But thoſe ſelfeſame circles 
imagined & appointed an the Spheare turning dayly about with the Spheare,6& all the Speeres celeſtial as is ſaid,are their cir- 
cles of ri zhr aſcention,called in latin,circuls aſccntionis re fe, and begin from the yernal interſection of thecliprike with the equi- 
noctial: thatis,from the beginning of Aries, proceeding towards 95 and ſoround, and they ſerue to as great vſe,in limitting 
the obliquitie of the zodiack, and cuery point of the heauens yniformely : as theMeridians ſerue in diſtinguiſhment of places 


. onthe earch. So that you ſee, thoſe circles , which the common ſort call Meridians , are of three ſorts: the firſt fixed as 


it were onthe globe of the carth, and there called moſt aptly Meridians , The ſecond fixed in the heauens and there called 
hower circles, although they may there aptly ynough be called Meridians alſo but for diſtinRion ſake : the third continual- 
Iy moueable with the celeſtiall Speeres : and there called circles of right aſcention : and all theſe have one ſelfeſame axtree 
which by the figure of rhe 7-wel you may partly perceiue, 

 Whereasallo there are in the figure of the materiall Sphere, before ſettothe 6. Chapter,ſpectally appointed but fiue pa- 
rallel circles : as namely thequinoctiall, the rwo tropicks, and pole circles, I may compare it ro a mappe of the world where- 
in they vſe to {et downe but the chiefe cities, leauing our all ſmall rownes and villages. For you muſt know,that the number 


of parallels are likewiſe as infinite as the Meridians to be thwaG& full from thequinottiall ro ech pole, and enery one ſer- 


uing to as great vie as any of thoſe fiue : as hereafter wilbe ſhewedin my bookes following. Bur yer 1n the Sphere,they are 
not aptly called parallels, but rather circul; or parallell: declinationis,that 1s circles or parallels of declination, for that their office is 
to ſhew the declination of the ſunne,Moone,or any ſtarre,planet, or point of the heauens from thequinoGtiall,and are num- 
bred from him towards either pole, there ending at go. ſo that looke what parallel curteth at any time the place of the ſunne, 
Moone,or any ſtarrc,the ſame counted from thequinodtiall is called his declination: As for example, either tropicke is but rhe 


23>parallel and the ſunne being there is ſaide to decline 23> degrees,either pole circle is but the.66 parallel, and ſoof the 


reſt, and euenas the ſunne glides every day in the zodiacke one deg. foryyards,ſo doth he thereby ger cuery day a new paral- 
el whereby the dayes arelengrthened and ſhortned, all which premiſes you may alſo-percelue by the figure of the /ewel, 


Ofother circles of the Sphere, changeable with enery horizon, as Azimuthes, 
Almicantares and ſach like. 


Chapter 8. 


He Meridians hower lines,and parallels mentioned in the laſt chapter,do alwayes keepe oneſelfeſameſtate, courſe, and 
place, but there are yer other circles moueable with eucry conſtitution of the Horizon : of which ſort are almicantares, 
Azimurhes, circles of poſition, circles of ſtation, generall horizons and ſuch like, Bur all theſe are not vnlike to the Me- 
ridians and parallels in forme and taſhion,ſauing they are applied ro other purpoſes in their ſundrie vocations, as hereafter 
will appeare. What the Horizon is hath becne ſhewed in the 4, Chapter, burrhis much farther is to be noted, that whither the 
horizon be caken on the ſuperficies of the earth, or through the centre , there riſcth no difference 1n the riling or ſetting of 
the ſtarres and planets, orin any other ſphericall praRiſing, except it bein the moone, or ſome comets which are very neere 
ynto the earth, which is one moſt ſtrong reaſon that theearth is but as a point or pricke in reſpe& of the higher ſpteres and 
firmament: as for example, the ſunne beingin the Aequinoium , is manifeſtly found to tarry 1 2. houres abouethe earth, 
and 1 2.houres vnder, whereas if the earth were not as a pricke in reſpect of the ſphere of the ſunne, he mult needs ſhine ar 
that time leſſe then 1 2. houres aboue the earth , by ſo much time as twiſe the ſcemidiametre of+the earth (that is at rifing and 
ſetting) ſhould hinder him, which by experience is found nothing. Other proofes Geometricall there are, heere 1mpertinent 
to my intention, and of themoſt would belittle regarded: for hardly will they beleeue that a ſtarre(a planet ſtarre | meane) 
ſhould be :: 00. times as bigge as the whole earth : and much lefſe that euery ordinary {tarre ſhould be fo bigge as the whole 
earth. Therefore againe to my purpoſe : in euery horizon the point direaly ouer heade , called in latine punas verticalis 1 
commonly called rhe Zenith 3; and the point oppoſitetherero , thatis toſay, below the earth vnderfooteas it were, called 
Nadir : or to define them more artificially, theſe two points vz. the Zenith, and Yadirare the poles of the horizon, being go. 
degrees diſtant from euery partthereof, euen as is ſaid in the 4. the poles of the world are from thequinoRiall. 4 
'The Azimuthes called 1n latin Circuls verticales, yerticall circles, quia omnes tranſeunt per verticem, are great circles of the Sphere, 
croſsing all atthe Zenith deuiding the Horizon into 360. degrees, as the Meridians do thequinottiall from the poles of the 
world, and arenumbred from theaſt point of the horizon , yet after ſome, the foure quarters are numbred by go. ending in 
the north and ſouth points. | 
The Almicantarathes, called in latin circuli alt:tudinum, circles of alitude , are the very like to the parallels of the Sphere be- 
ginning from the Horizon, thenſe growing leſſe and lefle to nothing at the Zenith, as the parallels do from thequinoiall 
to either pole, C. {:s of ſtation arethe very azimuties as ſhall - in the third booke more at large, Circles of poſition 
are thelike,but croſsing at the tvyo ends of the meridian line of the Horizon,as in the third booke. General Horizons benot 
much vnlike to them, as hereafter ſhalbe ſhewed, and fo of the reſt: all which will be wonderfull plaineon my Jewel, which 
hath certaine circles on the Reere performing the vſes of them all, onely by altering their location , much like a player that 


playeth many parts with onely chaunging tus voice and habite, 
of 
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The Mathematicall ſewel. 1, Booke, 9. 


Of the motions of the Speere and all the tenne Sphere, 


Chapter 9. 


Makethis diſtinQtion betweene the words Sphere, and Speere : by the Sphere, I meane the materiall Sphere with all his 
appurtenances: Or more plainely,the whole trame of the world,as wel his celeſtial as terreſtriall parts,in latin called Spberas 
By this word Speere I meane the ſphere of any ſeuerall planet, ftarre or motion, in latin called bis : and hath both a con= 
">? ypex anda concaue ſuperficies : yet euery orbis is Sphera, but euery Sphera is Rot orbis, This noted, you ſhall vnderſtand that the 
FR 43 0.Speere called primum Mevile, the firſt moouer, docth continually whirle about the worlde , vppon the axtrees and-pules 
' of the world,euery 24, houres once rou 1d, without ceating, being fo appointed by God from the beginning: and alithe hea= 
uens,and all the nine Speeres are as 1t vere perforce rapt and caryed about therewith cuery 24.houres,trom the Eaſt to the 
Welt, and ſo to Eaſt againe,by the onely violence of the ſame tenth ſphere, called raprum primwn Meobilis, Now the molt party 
and eſpeciallythe ynlearned, {eeing this dayly motion in the ſunne, do thinke that he goeth it of himſelte ; whereas both he 
and allthe other planets, ſtarres, and Speeres go a quite contrarie courſe (but a farre flower paſc) and are caried yolens, no= 
Jens (as 1t were)this way: much like a man, who being in a long barge or gally,in a very {wift tide or ſtreame, may walke a 
ſoftly paſe, as farreas the barge will glue him leaue, againſt the ſtreame and ride, bur the ſtreame and ride being very (wifte 
and eſpecially if the winde helpe withall , may happen to carrie him a mile backe, before hee can walke the length of 
the barge forwards: or like as a Spider , that ſhould creepe about a wheele contrary to that way which the wheele is driven? 
Euen ſo the ſunne of his owne motion,goeth euery day in the Zodiacke,one degree forwards(thatis)from the Welt towards 
the Eaſt, according to the ſequele of the tienes: yet, becauſe his courſe is as it were againſt ſtreame, winde,and tide(that is to 
ſay) againſt the morion of the tenth Speere ,he is caryed quite contrarie to his owne morion, by the rapriim primi Hovilts, from 
Eaſt towards Welt round about the world every 24.howers which is done 360.times ere he can performe his owne couric, 
thatis in a yeare,cuen as a man may driuea wheele 360.times abour, before the ſpider can get once about the contrary way , 
This courſe of the ſiinne-in the zodiacke 13 the cauſe of the diverſitie of the times of the vyeare, of lommer, winter,{pring,and 
harueſt, long dayes and ſhort. Inthe very like manner the courſe of all the other planets and ſtarres 1n their Speeres, 15 quite 
contrary to the dayly motion of the firſt mooucr, and every of their Specres hath a ſeuerall motion , one ſlower then other, 
the higheſt Speeres and neareſt to the primn” mob.le have flowelt motions ( as in the next Chapter is ſheyyed) and the farther 
of.neereto the earth, the ſwifter. And ſome Philolophers holde opinton.that were it not that the violent ſwittneſle of the pri= 
mum mobile,vwere ſomwhat qualified and holden backe asit were,by the ſlow motions of the highermoſt Speeres,asthe g.the 
$.the Speeres of Saturne, Tupiter, and Mars, and :o with the helpe of the reſt,that nothing could liue ynder it, butthe yio= 
lence thereof would deſtroy cuery thing, 


| In what time enery Speere and planet finiſheth his courſe and ofthe carretters of the planets. 


Bo | Cha pter 10, 

Fs He Criſtalline or ninth ſpeere his motion is almoſt vnſenſible, requiring 49090. Fyeares to performe his courſe once a= 
FE bout, contrarie to the firlt moouer, according ro Alphonſus: but by Prolome 36000.yeares. The 8.{peere:, being the 
bo ſtarry firmament,performeth his motion contrarie to the primum mobile in 7000,yeares once about the zodiacke. 

Po The!7. ſpeere, which carieth the ſtarre or planet called Saturne(for all the fixed ſtarres are in the 8.{pecre,the other ſpeeres 
M; have bur ech one ſtarre)accompliſheth his courſe once about the zodiacke in 29.yeares 16 2.daycs, and 1 2,houres, 

Nel Theſixt ſpeere of Tupiteryin 11.yearcs 11 3.dayes and 20.houres, 

Fs The fift Speere of Mars 1n»one yeare 321.dayesand 23 .houresalmoſt, 

x : The 4.Speere of the ſunne,in 365 .dayes and fixe houres almoſt; 


The thirde Speere of Venus in 5 84.dayes and 54 ofa day; 
The 2.0f Mercury in 365 .dayes ard 6.houres, 
> The 1,0f the Moonein 29. dayes. 


"Theſe are the carreGters of the planets | Saturne,), Tupiter, $ Mars, © Son, Y Venus,Y Mercury, { the Moone, ), capu? 
Draconis, UF cauda Draconis, 5 coniunQion,gO opolition, 7 quartile, A tryne, X ſexrile. 

There is no place hcere to proceede any farther about the theoricall motions of the planets,yet if it pleaſe God to gue me 
leaſure alittle to recouer that time which hath beene hitherto bereft me by meanes of thoſe horrible and ynconſconable 
hunters of mens titles with concealements: I meane before I end this booke to ſer the Vranicall inſtruments or theorikes 
of the ſunne and moone,with aptexplanations of them, becauſe they will be the greateſt helpe that may be,to get the longi= 
tudes of Regions. In the meane ſeaſon know thus much, that as I haue ſhewed in thelaſt chapter, all the ſeuen planets by 
their owne motions contrarie to the 10.Speere,do continually go about vnder the zodiacke lying one within another with- 
inthe zodiacke like a number of hoopes which a cooper carieth at his backe,and do neuer ſo much as peepe without the zo= 
 dliackeonany tide, but walke vnderir as ynder a bovwer or canapie. The ſunne he neuer goeth one iore a wry , bur alwayes 
£4 keepes in thecliprick line: All the other planets their ſveeres lie byas crofle thecliptick, which cauſeth them to go reeling like a 
5 dronken man,ſometimes on one ſide of thecliptick & ſometimes on the other, which reeling 18 caule of their latitude, but they 
= neuergo from vnder ſome part of the zodiack : they never reele abouc halfe the bredth thereof: for to that end the zodiacke 
& harh his bredth appointed him to keepe them within compaile,as ro them that'vnderſtand the theoricks is wel knowne, Fur- 
ther the two points where the ſphere of any planet doth cur theclipticke, are called Caput and Cauda Draconis, as in the ſe= 
cond Booke'5 . 8. Chapt. you may recde: marketheſe rwo laſt Chapters well, and reade them againe, I haue ſet them downe 
as plainely as I'can becauſe theſe things in Aſtronomy I could hardly conceiue when I firſt began, 


Of Zoner,Climats parallels and meridians. 


Chapter 11. 


Oſmographers minding to limiteout the earth, finding by moſt aſſured proofe (aſwell by the eclipfe of the moone, as 0 

ther philoſophical approbations)that the earth togither with the water maketh a round globe,& is placed in the midſt8& 
centre of the heauens,did therfore-imagine 6: appoint thereon the like circles to the circles of the ſphere,in euery reſpect 
Symmetrially agrecing vnto them as this figure ſhewerh, where I haue made the Globe of the earth farre within the ſphere, 
ſothat what proportion the circles of the ſphere beare one to another, the ſame do the like circles made on the globe of the 
ras beare oneto anotker,inſomuch thar looke what parallel circle any place is ſcituate in on the earth: the ſame circlein the 
Phere doth touch the zenith of the ſame place, For you mult note that all plum es round about the world do hang to the 
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| centre of the earth,2ccording to the maxim in philoſophie, 0mne grave rendir ad centrum: As for example,to them that dwel in the 
. tropick circle on the ear:h,the tropick circle of the ſpeere toucherth their zenirh,ſo that when the tun commeth to that tropick 


it ſt2nderh that day ar nvone iuſt ouer their heads. In like manner becauſe heere at reading the latitude is 5 1 > I ſay that we 


| dwellin the 5 1 parallel of the earth and that the 5 1 r parallel of the heauens(alwayes reconing them from thequinodial) 
doch touch our zenith as in this figure you ſee ; Now becauſe the ſunne neuer gocth farther then the tropicks on any fide of —-_ 
| thequinoCiall which are but the 2 3= parallels, I ſubdu&t 23+ out of 5 = there reſteth 285 therefore I ſay that the ſunne '« 


When ſhe is at the neareſt to vs commeth not at noone to our zenith by 285 degrees. But thee circles being drawne on the 


fy globe of the earth, haue contrarie names and deffinitions from thoſe of the iphere, and are by Coſmographers appointed to 
diſtinguiſh the earth as followerth: They haue appointed fiue zones in the heauens, of which two lie berweene the pole cir-= 

cles and the poles being horiblecold and ſcarſe habitable vader them : a third lieth betweene the tiyo tropicks and is extreme 
Hotre, and ſcarſe habitable becauſe of teate ; the other two are very temperate and habitable, and lye betweene the pole cic= 

<les and the tropickes and in one of them dwell we. Theſe zones onthe globe of the earth are called plagues, 

ſ- The parallels in Coſmographie are onely thoſe paralels of the ſphere that are ſo ferre diitant from orher, that paſsing by 

v; the zenith of any horizon they alter the length of the day a quarter of an houre , and thequinoCttall ie ſelfe is accounted for 

h the firſt parallel they are vſnal 21.on ech fide of thequinoGtal. The climates arc ſuch of the parallels as do atrer the length of 

the day halfcan houre, beginning from the 4.of the Coſmegraphicall parallels,and are g,in numver on ech ſide ofthequino- 

h Qtiall, and haue ſeuera! names of fuch places of the world as they paſſe oucr : as Dia Meroes, Dia Syenes Dia Alexandris Dia 

; Rhodon Dia Rhomes Bia Ponton Dia BoriRhenes Dia Ripheos Dia Daniam:the other on the Southlide of thequinoctial are | 
| called Ante Dia Meroes Ante Dia Syenes &c. As for meridians there js ſaid fufficient of them inthe 7.Chaprer,they are cir= |_ 
| cles cutting thequinoRiall tquare,and meeting altogither in the poles and ſerue ro diſtinguiſhthe longitudes of places by de- 


grees of rhequinoctiall, 


Of the longitudes and latitudes of places. 
"A | Chapter 12. 
| | Tin longitude of a place is the arch of thequinoQall, comprehended betweene the meridian paſting by the yles of Ca- 


naria, and tne meridian of the ſame place, and altererh by going full Eaſt or V Veſt from any place 1n cuery 60,miles a 

degree: for Colmographers hauc appointed the firſt degree of longitude to beginne in thole yles called 1nſule fortunare 
reconing the degrees from thenſe Eaſtwards,and ſv round thither againe. I ſay 60.milesto a degree, but that onely is vnder 
thequino&ia!l, but in euery other parallel, the more he groweth towards the pole the fewer mules make a degree of longi= 
Tude,as hereafter in my booke of Cofmography. 

The latitude ofa place is the parallel wherein the place ſtandeth reconed from thequinoRiall: but according to Coſmo- 
graphers definition, the latitude of a place is the arch of the meridian of any place berweene the zenith and thequinoRiall, or 
rather the arch of the meridian of any place betweene chequinottiall and the parallc] which toucherh the zenith, and is al= 
wayes equall to the elevation of the pole aboue the horizon. The latitude altereth by going Northwards or ſouthwards iz | : 
euery 60, miles a degree, Further you ſhall ynderſtand all places being ſcituate in,or vnder one parallel round about the earth y 
hauc one latitude,and for that cauſe they are commonly ſaid to haue one horizon(though indeede they haue diuerſe) and in ** 
truth one ſcituation of the horizon, my Jevel ſerueth the all as hereafter ſhalbe ſhewed: the reaſon is becaute the ſun doth both  ! 
riſe and ſer at like houres in one of thoſe places as in another, and hkewiſe the planets and ſtarres. Yeras much as any conn 
trie is dittant from another 1n any one parallel by degrees of longitude,ſo much diſtance of time is there berweene the rifing 
and ſetting of the ſunne, mooneor ſtarres, in euery ſuch perticuler place for euery 15, degree of longitude an houre, asfor © 
example : there is a famous citiein high Germany called Moguntia commonly Mentz , where printing vvas firſt deuiſed by | 
one lobames fauſturanno 145 3.whoſelatirude is 5 0.degrees 10.minutes, nor full equall with ours, and therefore lieth not als * 
togither in tie (ame parallel, it Iacketh one degree and 30. minutes, yer neare ynough for this example except the difference : 
were more: the longitude of that Cirie is 2 5 .degrees 4 -minutes,and the longirude of ourtowne of Reading is about 1 3.de= 


gres. Nov becauſe the longitude of Moguntiais greater then of Reading I know thartit lieth rnore Eaſt by as much as 252, bg 
exceederh 1 3.which is 1 2.degreces 4.min.& therefore the ſunne muſt needs riſe x 2.degrees there beforc he riſeth at Reading, Te 
that is + of an houre, or moreplainer three quarters of an houre and 3,minutes and little better, for every houre is 1 5. de- 
grees of thequinoRial & every 4.minutes of an houre is one deg. yet for all this doth tbe ſunne riſe at the ſame houre there 
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as he doth here according to computation, becauſe the houres areal rekoned by noone, that is from the ſuns comming to the 
ecridian, tor who doubteth vwhen iris noone heere aboue rhe earth, bur that it is midnight ynder the earth and ſo contrari- 
wiſe, Likewile when 1t is 200ne here, then to them that dyvell in the V Veſt from vs,and 1uſt in the ſame parallel that we do: 


itis ſunne rifing,anc lo when it is noone to them it is ſun ſer with vs,and thereforeit cannot be noone there and heere altogi- 
ther for it 1s aeuer noone 1n any place yatill che ſunne 6ome to the meridian of the ſame place that it Rand full South yaro. 


them. | 


Chapter 13, 
Of the theorickes of the planets. 


in the end of the 9, Chapr. that their waike or proper motion iyeth continually ynder the Zodiacke in length and bredth. 

And now perhaps you would thinke that their walke,circutte or motion ſhould be performed abour one centre vz.concen= 
ericke tothe earth, as the zodiacke is, which 1s tarre orherwilſe: For there1s none of the planets which movueth on the centre 
of the earth, bur euery of them harh a ſeuerajl centre farre and diuerilie diſtant from rt: which excentricitie is the cautc of 
great toylc in ſeeking and making rules, tables, and ephemerides for the places of the planets : and alſo of faining and ima= 
going of diverſe circies,epicicles and hypotheſes, to bring thoſe irreguler morions ynro fume certaintie: Infomuch that of late 
yJeares that finguler man Copernicus attirmcththat the tunnels the fixed centre of the world, about whom the earth moueth 
(nor the ſunne abour the earth) and that all the reſt of the planets moue regularly about the centre of the ſunne tauing the 
moore which like an epicicle mouecth about the earth 1n the ſpeere of the earch 1 3.rimes in his yearely motion. But oning 
the inuentions of Copernicus,and a nuwber of the reſt,L will only heere ſhevy a tigure our of thoſe which haue alwayes bene 
before his time moſt in vſerothe end that you may the better ynderſtande duerſe matters in my booke following, V Vhere= 
fore Saturne being the highermoſt planet, I will proceede with his frameor theoricke repreſented by this figure tollowin ge 
wherein the vttermoſt ſpace or ſpeere 15 the zodiacke of the 9.ſpeere, the next is the 8.ſpecre or ſtarrie firmament, immediate= 
Iy vnderitis the frame or theoricke of Sarurne conteining three orbes or {pceres, the rwo blacke ſpeeres are called Defer:ntes 
Apegeon or Deſerentes excentricum,that is to ſay cariers of the Apogeon and excentricke : rhe whice midlemoſt ſhut in betweene 
chem is called thexcentricke,or Deferens epyciclum becauſe thepicicle carying the ſtarre of |y is carried therein. The Apogeon 


of |) is in theſedayes about 13. of Þ thorough which Þ E a line drawne from the centre ofthe earth yz.B.and appointing 


the centre of the epycicle yz. A in the ſameline : divide A Binto 80. parts, 4. of thoſe and 20. minutes thalbe the ſpace CB. 
and ypon the centre C. is thexcentrikedeſcribed , whereby you may well c@nceiue that when h is in A,chen 1s the centre of 
his epicicle farther of from B.the cetre of the world, then when he is 1n F. by the quantitie ofthe excenrticitie yz. C B & is then 
ſaid ro be inhis Appogeon aux or Abſis and longirudo Lon= | 

gior, that is fartheſt from the earth. In F, he is1n eppoſiro aug, Ax abſes Or Apogeon longitude lorSher, 

QT perigeon and loengirudo proprier, that :ts neareſt the earth. In D &: ASTD ongeoSE 
E,he 1s in Zongitudine media, that 1s in the midde way betweene 
the Apogeon and Perigeon: thats to ſay nearertoBrhen A. x 
and farther offthen F, the prickt circle in thexcentricke 15 cal- TY ie es 
led the equants diſcribed on the centre G.as farre diſtantfrom Eres WW 
C,as C is from B. whole office is to regulate the irreguler mo- / AY 
tion of thepicicles centre in his excentricke: and whereſocuer 
thepicicle bealine drawen from the centre B. to the zodiack 
parallel toaline drawne from G. the equants cetre thorough 
thepicicles centre, the ſame line as BH. is called theline of 
mmedius rotus and the degree inthe zodiacke pointed thereby 2s 
called medius merus but by a line from B- the centre of the earth 
through rhepicicles,centre is alwayes ſhewed verus motur, Fur=- 
ther the bodie of the planetin reſpe& of-the epicicleis but 2 - 
point &: is carryed about on thepicicles circumference which 
cauſeth him to be dire&,Rationary, and retrograde: thepicicle \ SG - 

alſo hath his Apogeon and Perigeon. A number of other mat- | 

ters there be about'rheſe theorickes which heereI neede not | : 
mention, as Equacomzarguments,proportionall minutes, and = 
ſuchlike 3 becauſe my purpoſcis heere but to giuea taft, that | FE EAN 

you may not'be ſtalled when any of theſe tearmes come 1n Longitude proprior oppoſitum *gazou mpout 
queſtion. V Vherefore it ſhalbe ſufficient for you to know that Augis Or perigeon, 

all the reſt of the planets haue the like frame or theortckes in manner, though the ſunne his excentricke hath no bredth, nei- 
ther hath he an epicicle : Mercuric he hath ſomwhat more to do by reaſon of his Circulus paruws and {o ofthe re » ſome diffe= 
rence they haue ech of them; their excentricities and Apogeon alſo do all differ from other, - 


Prache ſkewed before inthe 2. Chap, that all the 7. planets have their ſeuerall ſpeeres one vnder and within another : and 


—— 


Longitude media, 
IM 
nM 


*p3p2u4 0pu11Tus7 


= 


'X 


Theline of 
Veruw mer 


LY v 4 


Bi 


— 
<q "ll. roman. 


— 2 EDITED 


Fs "KY 
* - _ ow 
- _— 
i 


5s Getty 


— w—_— 
2 oe rr ns 


f 


: 


1: 
| 
. 
: 
by 
[! 
: © : 
'F 
=, 
4 | 
+ F 
3 
a, * ® 
%$ 
*: 
Jo ' 
i 
$ 
: * + 
. 
+ 
y % 
% 
$4 
UW; 
43 © 
- | 
; ' 
A £ 
F +. | 
za© 
? 
£ 
U 3 
\ ? 
4 . 
x92 Li 
» 
St 
» : 
P : 
[ 2 
i x) 
t 
b ! 
= 
j ] 
«© 
[] 
. 
. : 
s ; 
TY. 
: 1 
8s 3 
\ 3-4 : 
iF : 
: 
' # 
1 
9 : 
f ' 
p ' : 
1 C 
' ; 
, - 
* 
"1 #2 
: s 3 
* - 
i l 
" 
4 
; 3 
2 
c 
| Ft 
f $i 
[ . 
'$ | 
F : 
# 'y . 
ES: 1 +5 4 
» 
£ .T 
F 4 
v4} 
: 
£5 
| 
F F 
[ " 
1 
| i 
| . 


F 
1 
i 


p. 014 $543. +401 $c44 io. $0140 0 $498. $14 $14 0. 3; 5:0; *'$ 4c, 0:04 ,9:9j*.4i6.5; 358: *; vie L351 OT BT EIOCRETY 
A ROSE BS AR OI LL TO SOUR IRITALI OHIO IPYEODY 4.20 OPS ERS IAA IE IO COLNE pr IETEO 
Saas Dt0tS;S. uit Li .T5S8 


The ſecondebooke of the Mathe- 
maticall Zewe/: compiled by Iohn Blagraue of Reading, Gent, 
 ſhewing the compoſition and making of the Fewel: being a moſt ne- 


ceſſarie and profitable worke for all thoſeto be well ſeene in , waich ſhall indeuour to 
deſcribe mappes or ſea cards, or to proie& artificially the globe or any part thereof 
into aplaine or platforme,as exact and perfite for any purpoſe as the globeitſelfe. 


Secondly #t conteineth the inuention definition aud explanation of this Tewel,and of 
euery circle and thing therein contained with their vocables and names, 
moſt neceſlarie to be foreknowne. 


Chapter 1. 


A neceflarie diſcourſe which Gemma Friſins vſcd as a preamble to his Booke, De Aſtrolabio Catholics 
by what reaſon the globe 55 brought into a fiat or plame forme, 


_— — ſc ſaith he the making of a Sphere or globe is verie chargeable with his furniture and 
- ( thereto requireth moſt exquiſite workemen, notwithſtanding cannot be made in all points 
J] without ſome errors, the vie thereof to trauilers comberſome becauſe of caryage, hardhe 
N kept and maintained from hurt, and being once blemiſhed or hurt not eafily (alued : for 
"|| theſe & diuerſe other cauſes, ingenious perſons vſed long fince great indeuour to reduce the | 
globe with his circles into aplaine forme. But ſeing(asitis well knowne to the meaneſt geo= 
metricians) that a flat ſuperficies cannot be equally anfiverable to a globes Superficiesn all 
points (nay (cant in any point)for that there is no affinitie or proportion of a {treight line 
to a crooked, nor of a globe to a plaine : therefore there reſted no other meane to bring this 
purpoſe to effe& bur onely by the art Opticke, commonly called Profpetiue: By which Arte 
artiticiall painters vſe on plainetables to ſer forth buildings or any thing elſe in the ſame 
ſhevy of proportion,as it appeareth totheeye in all reſpe&ts. Of which Art Albertus Dure- 
rus,a famous painter and Mathematician ſhewed two ſpecial and excellent reaſons ; where= 
ef the one and chicfelt yas thus: to place a plaine and cleare glaſſe ſet betyycene the eye andthe thing ſcene or obiect : And 
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fo (the eye fixed in one very place) to draw yponthe glaſſe whatſoeuer he ſaw through t in trueth is 

way lo apt, (o proportionable and commodious, to bring the Globe or any thing ways h Wm 4 owe. Ns bas : _ 

onely by proſpeaiue lineaments, like to thoſe which the eye by imagination maketh on the glaſle (et berweene the eye and the 

thing (eene. By this very Arte dtuerle men haue diuerſe wayes ſought to bring the globein plaine : whereof the beſt & moſt 
commodious that euer Was before this, was that of which lohannes Stophlecus (ec foorth the making and yſe,although ir be 
thought that he was not the fieſt 1nuentor thereof. Touching the making whereof, he vſeth a lon 4itourſtwhereas = ſhore . 
It is but thus, Daſcribe a meridian circle, and place the eye at oneof the poles vz. in C, andlet = of the lines marked with : 
AB .be yourplainz glafle : marke where the lines iſſuing from C do cur your plaine AB. as in this firſt figure,for they doe 
Iimicre therzon the diamerres of iuch circles of che giod2, as they co morehend betweene any tio lines. This x nga ; 2- 
ny'of rhe lin<s AB feuerally by him(elfe , Wiereon make all the notes there had. Theſe crux you for thedyametres of euer 
ſeuerall cjrcle ofthe aſtrolabe, as in this ſecoad figure appearerh . And thus haue you the manner of che drawing of the chief 
circle , 9f that noble inſtrument , 4 {peedier way then Stophler reacheth, which he either ouer ſlipror ſaw not, But for the 
Almicattaresand Azimuthes and other particularities to euery cuerall eleuacion, itis no place heere to ſhevy. 
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Behold the linements of Stophlers aftrolabe taken one 
of the former figure, wherem the centre repreſen= 
reth the North pole, 

E F, The pole circle, 

G H, The Tropicke of IF 

4 K, The Equinotitall, | 

L M. The Tropicke of Wp which # alwayes in that 
aſtrelabe the innermoſt circle of the limbe. 

L H. ls the zodiacke , and u made to mooue on the 
centre, 

Þ ®. 1s the horizon , whoſe part without the limbe 5s 
neuer vſed, 


In verie like manner the plaine ſphere which this booke treateth of, is diſcribed,ſauing that the circle here is the Co+ 
lurus Aequinoiorum,which there is the meridian. His dyametres diuided,the one yz. A B, being the equinotiall,the 
other vz. C D the axtree line, The eye is heere twiſe placed firſt in one of the poles as before : and againe in onevft rhe 
interſe&ions of thequinoRiall with the colure. From the cye in the pole »z. M A, is thequinoRtiall line C D, diuided 
into 180.degrees,or parts by directing lines from the eye M A.to euery degree of the ſemicircle CB D againſt it.From 
the other eye in the ſaid interſe&ion vz. m C, is theaxtree line A B diuided likewiſe into 1 80.parts,by protecting lines 
thence to cuery degree ofthe ſemicircle A D B.lying againſt it. This doneto makethe meridians,you mult ſceke a cen” 
tre for eucry three prickes, of which, two muſt alwayes be the tyvo poles yz. AB. the thirde, ſome one of the d11111008 
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or parts of thequinoQiall line, thereby drawing the arch from your purpoſe]as in this figure you ſec ſome drawne. Te 
wakethe parallels,feeke the centre of euery three pricks, whereof two muſt alwayes betaken in the colure A C B D 
equal diſtant on ec {ide of one of the poles as here you ſee E-F from the pole B.the thirde amongſt the parts of the ax- 
tree line of like diſtance from the ſame pole as you ſee G, and thus draw ſo many meridians and parallels as are parts 
in A B.and C D as by the lineaments within the blacke limbe of this figure, by other figures following in this ſecond 
booke you ſhall more plainely ſee. 

Theſe inſtructions did Gemma Frifus ſet downe for making his Catholicon Aſtrolabe & bids you to put to arule,a 
Curſor and Brachiolum, and on the other iide of the ſame plate (for he appointed to haue one or two ſeuerall plates 
loſe in the Marerlike Sropler) willeth to place the theoricke ofthe ſunne, the kalender with the geometricall quadrat: 
and onthe backſide of the inſtrumentto haue generall horizons after Stophlers inuention, with Stophlers Reeze and rule 
and fo endeth. But I meane to haue but one plate in all, and none of all the other tackling but the kalender: and hope 
by the grace of God to make a perfeer inſtrument then yet euer was any : ſucha one as you ſhall thinke worthie to 


be called a eve! ſeruing generally through the whole world from pole to pole, which Stophlers could ncuer doe, nor 
Gemma Friſtus in all points. | 


Chapter 2. 
What materia'l this Tewel were beſt ts be made of. 


"His 7ewel confiſteth but of two plates, the one lydging and called the Marer,the other moouing thereon called the 
Reete, V Vherefore for your mater if you will haue your Jewel in mettall and take no great painesin working, you 
may preparea plate of pure tynne,and tynne glafſe,of ech like quantitie melted rogether,and it will be ſtifte, and 
looke faire like filuer almoſt : otherwiſe get faire new lattyn brafle ſomewhat thicke for it is a great fault if your Jewel 
be roo li ght in taking altitudes,becauſe euery ſmall winde will ſtirre him and other cauſes alſo. Or if you will gotothe 
colt filueris beſt, and farre eafier to worke then brafſe,l haue tried them al and made aſtrv}abes of euery of thoſe mer- 
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xals with my owne hands. Andfor aſhifta faire paſtborde paſted on a maſsie borde, will ſerue a young praQtitioner. 

Then for the Reere it is beſt to be of the ſame metrtal the mater is of, but as thinne as may be. A very plaine'andcleere 
Jantornes horne (were it-notthat it will caſt with heate and moiſture of the aire) had no fellow, which I once vſedas a 
great treaſure yntill I atthelaft diuiſed artificially to cut out the Reete as hereafter I will ſew. And to be ſhort but for 
a mans fancy and feare of hurting when it ſhall cowe in children or fooles handling , there can be no way moredelt- 
cate then to makeithe eve! of paſtbord, becauſe the circles may be fo liuely diſtinguiſhed with coloured ynkes,and the 
Reete ſo eaſily and exactly cur out. And nodoubtbeing glewed and faſtned ro the botrome ot a ſhallow box made for 
the purpoſe of bone, or ſome malſs1e woode, as Brafil, Lignum vitz or Boxe, will there be kept ſafe many yeares from 
bruting, ſoyling, wet and ſuch like, And hethat will be ruled by me let him firſt make one ot theſe ere he proceede to 
worke ta mettall,and let him make his paſtboord of pure good paper himlelfe, 


Chapter 3. 
The meridians and parallels drawne how ta finiſh the Mater, 


| Tewel neuer;(o littleylet the meridians and parallels not be aboue rwo degrees beryyeene, as in my great figure they 

are, and being aboue 8.ynches diametre but one degree , for euer the more circles the better and morcetfeuall 
£0 euery action. VVell then your meridians and parallels ſo arawne as Gemma Friftus hath taught, then would I haue 
cuery third diſtinguiſhed with a greater ſtroke,or euery fift if Fou makethem but one a pecce. 'Theler euery 25 .meri- 


dian be ſeuered with prickes al a long their arches:likewiſe let the 23> parallel on ech ſide of thequinoGtiall, which are 


thetropickes; alſo the 235 parallel next cither pole,which are the pole circles,togither with the tio diamet, be prickr, 
which with theclipticke line drawnebyas betweene-the two oppolite ends of the tropickes, as you ſee,doe linely repre- 
ſent vnto you allche chiefe circles of the Sphere,euen as though you had the Sphere or g:obein your hand. To the ſaid 
prickthoure lines, you mult ſet figures the axtreeline being 6, ofclocke at morning and euining the outermoſt meri- 
dian at C nextthe handle 12.atnoone, and the ſame meridian at D. 12.atnight, and ſo the reſt burtin very (mall in- 
ſtruments : theſe figures might.be placed on the rule which applied to thequinoCtall line at allitimes ſupplieth the 
rurne, Solikewiſe ynto thecliptike line let the carecters of the tignes be aſcribed yz, YÞ and to beginne ar the centre 
S at theend next the handle, which end muſt Iye 23; degrees from thequinoGial towards the North pole as you ſee, 
and Vp to beginne at the other ende, thereſt in order, "Theſe carecters in ſmall inftruments may be alſo ſupplied in the 
-_ Sq much for the Mater, As for the numbers of the limbe,let them be wricten as.in the great figure of this work you 
ec done. 


of has of my Iewel is nothing different from that of 'G. Frif. as by the great figure you may ſee, but be your 


Chapter 4. 
How to finde theeentres of the meridians three ſeucrall wayes, 


Aa Sforthelimbe of my levelir is eaſily to be diuided by my 1.Booke 20.concluſion into 360.degrees;but foraſmuck 
70 Gemma Friftvs {aith,that ic is ai cafie marterto inde rhe centre of three prickes and ſo patierh away: he ſpake 
belike to Geomerricians,for it 15 not ſo cafle to him thar neuer read the 5 .propofition of the 4..Booke of Euclide 

or the like: well,let that be one way:1iny 15 . Conclufion will inftru you theretn. A ſecond way isthus: you fhall in- 
finitly extend or draw forth the diamecre C D, on either fide : rhen to diſcribe all the meridians betweene C.and the 
centre of the 7ewe!, you ſhall firlt diuide the extenſion of that dyametcallline beyond D, by laying a ruler on the poinr 
A.dircAQing the other ende from degree to degree of the quadrant A D. or from 2.degreesto 2.deg.cuen in the verie 


ſame manner as you diuided the diametre C D. by the ſemicircle C B D.which diuifions in the ſaide line I haue mar- 


Ked with E FG HI KL &cc, beginning from D. then for your better helpe I note all the diuiſions of the line C D.be- 
eweene C. and the centre with the ſame letrers E F G H IK L &c. beginning from C, And now the iuſt middle be- 
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weene any two notes marked with like letters, is the centre of that meridian : which middeſt you may either meaſurg 
our wich your compaſſe, or finde by the 3.Concluf. As for example : in this figure pitch your compaſſein the iuſt midſt 
etivezne Haad H. andrhere doubtleſſeis the centre of the meridian A H B. Ss likewiſe iuſkt betweene K and Kis 
the ceatre for the meridian A K B.andſo of chereſt. [n the yery like manner to make the other halfe of the meridi- 
ens , you may diuidethe other part of the diametrall ine extended beyond G from A, by the degrees of the quadrant 
AC, 
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A C, and workein all points as before, but in this figureT haue reſerued it to ſhew my third way becauſe T would fave 
a ſtampe. Note that theſe circles EF G H I K &c, itanding whole round as here they do,are the very ſelfeſamecircles 
Which are called generall horizons after Stophlers inuention, and are neuer aboue yo. 

k Thethirde wayto finde the centres of the meridians 1s the beſt. and eatieft and therefore I alwayes vſed it, but ex= 
cept euery pricke and lincament before drawne be palzing preciſely done, itis the worlt : for the bredth of a centre 
pricke loſtin ſome one place will bring you out 2.or 3.ynches in another , yetby this meanes you may know tlie bet- 
cer to examine your worke. V Vell,then todelcribe the other halfe of the meridians next D, by this third way,you thal 
find of my poore credite,that euery ſeconde norte of the line C D, betweene C and the centre, is a centreto one or 0- 
ther of the notes betveene D and the centre. V Vherefore for breuitics ſake I ſer figures to all the notes of the line 
C D. betweene D and the centre vz. 1 2345 6 7 8.beginning from D.Likewiſel ſet the ſame figures to euery ſecond 
notc in the other halfe of the ſame diametre , beginning from the centre of which the note 1. is the true centre to the 
arch A 1 B.and the norte 2. tothe arch A 2. B.the note 3.tothe arch A 3. B, and fo of the reſt: but now allthe matrer 
is how to come by the centres without the diametre C D. that ſhall you do very eaſiiy it you do but giue a note or nicke 
backwards on the diametrall line beyond C. from euery of the former centres after you haue drawne your arch:as for 
example,when on the centre 1.you haue drawnethe arch A 1 B.then giue a nicke backwards beyond C,your compatie 
yaſtirred, there ſer 5. likewiſe after that on the centre 2. you haue made the arch A 2 B, giue &#nicke backwards with 
your compatle at o. and from the centre 3. your arch A 3 B being made , giue anicke, backwards at6. and ſo of the 
reſt. And now when euery ſeconde pricke of the ſemidiametre haue plaide their parts , then doeth euery ſecond of the 
nickes that you made backwards ſerue in very like fort: as for example, the nicke 5 . is the centre to rhe meridian A 5 . 


'B. and heere muſt you alſo giue a nicke backwards and there (et 7.and thus continually making nickes backwards c- 


uery ſecond ferueth your turne,and one centre {till finding out another. 

Further it is aſingulerthing to benoted and molt neceffarie for examination of yonr worke. Thoſe nickes or notes 
backwards do diuide the diamerrall line beyond C, into the verie ſameparts as the other part of the ſame diametrall 
linebeyond D.was before diuided from the point A by thedegrce: of the quadrant A D it your worke be exactly done: 
yet you ſhall hardly make them agree becauſe the miſle of the pricke of a compaſle driueth the nicke backwards mar- 
ueilouſly out of his place, in ſuch meridians whoſe centres be farre off ; wherefore as [ haue often ſaid, you canner vſe 
t00 great care in performing theſe things. Hereby you may contrariwile perceiue thar it from A you had diuided the dy- 
amerrall line beyond C, by the degrees of the quadrant A C. then needed you not to haue made or giuen any nickes 
backwards bur taken for your centres euery ſecond diuifion, 


Chapter 5. 
How to finde the centres of the parallels artificially, 


, > Ou muſt here aiſo firſt draw forth the diametre A B infinitely beyond A & B,as you ſee in this figure: which done 
you ſhall diuide his extention beyonde A, by helpe-of aruler laide on C. and euerie of the degrees of the quadrant 
A C. euen as in the lait Chapter yen did , then ſet at the diviſions or notes theſe letters E F GHIK L &c. be- 
inning from A ourwards, and likewiſe at cuery of the diuifions of the ſemidiametre of the eve! , place the ſame 
letters EFGHIK LM &c. beginning likewiſe from a towards the centre : now againe is the 1ſt middle betweene 
any two notes marked with likelettcrs, the centre of the parallel noted with the ſameletter as in this figure you may 
ſcein the juſt middle betweene the notes G and Gis the centre of the parallel SG T. and betweene H and H is the cen- 
tre of the parallel Q H R, which by my 3.Concluſion you may finde, and ſo of ali the reſt. In the very ſame ſort may 
you deſcribe the other halfe of the paralleis next B. | ts 
VVell by this time you ſee there 1s more wayes to TT 5, - 
the woode then one, more wayes to finde the cen- 
tres then by the rule of thrce prickes, which in truth 
1s the verie worſt. In that Gemma Frittus never 
mentioned any thing of theſe wayes might be be- 
cauſe he was no mechanicall workeman and pra=- 
Etiſer herein. | 
Theſe be pleaſant and eaſte wayes to finde the 
centres by, for {mall worke 3 but for great worke | L 
painefull ynough : for which the deuiſe of three 
rules with finguler helpſupplieth your defire. Theſe 
two Chapters yeelde more notable fruitethen can 
beconceiued atthefirſt yeve, as (if any man ende- 
uour to proiect the globe into a plaine any way)he 
ſhall quickly inde: and yer ſhall my 7,booke much 
mor2. Note that theſe whole circles of the paral- 
lels being drawne rounde as they be in this figure 
do repreſent the verie almicantares of Stophlers A- 
ſtrolabe, though not for his latitude, 


mom. 


Chapter A. 
How to make the Reete with all his lineaments. og 


N Ow at thelaſt the Mater of this 7ewel finiſhed, it followeth that I ſhew the making of the Reere after my inuention 
ſo largely promiſed, which doth ſo throughty turniſhir, that where before this telfeſame Mater with ſuchtedious 

tackling as Gemma Frif. had appointed him, was verie trobleſome & vntoward almoſtto euery ation,lame as it 
were & like a nowne adieQiue could nor ſtand of it ſe}fewithout Stophlers Reere!&chis general horizons orthe back= 
fide:now it may be pronounced the only mathematical inſtrument of the world exa&tly,ipecdily,6c plainly performing 
innumerable finguler concluſions to wonderfull purpoſes without helpe of any other, and all onely by meanc of this 


new reete, V Vherefore to returne to my purpoſe, you muſt get a veric thinne plate the thinner the better, if it _ rhe 
| | WOrKglng 
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working whereon'male the circle AB CD very juſtin quantitie with the innermoſt 'circle of the Maters Limbe and 
marked withthe ſame letters in like ſort, and within it make another circle to conteine a very narrovy ſpace, forthe 
360. degrees compaſzing in the Reere which I will call the Reeres Limbe, being ſo diuided that euery 5 .degree be ſome 
way noted from the reſt, and muſt in ſmall worke needs be fo narrow thatit wil beare no figures, for it 1s made more 
for necelitie to ſtrengthen the Reezethen to any vie except it be tor one quarter to vrite 1n the numbers for the almi* 
Canrtcares, . l I” : 
V Vel, to proceede farther with our Reere,diuide the two diametres A B,and C D:echinto 198 .parts,if it may be poſ*= 
 fible,euen as you diuided the ſame diametres AB and CD in the water, being both of very iuſt lengthione to another, 


Then in the diametre A B from the point A.,recon the ſunnes greateſt declination yz.23= degrees, among rhe diuitt- 


ons, and there ſet E-and likewiſe from the point B. there ſet F, Likewiſe from the centre rowards A, number 2 37 


degrees there ſet G, and thence towardsB as muchythere ſer H. as in the great figure you ſee : which done, you ſhall 
by helpe of the 4. Chapter or 15 Concluſion drawe the arches CFD, and CED. and within either of thoſe 2,0- 
ther arches ofſufficient width to make a Limbe for our zodiacke, therein ro write the numbers and carecters, or names 
of the ſignes,, yet as icant as may be, eſpecially the Linbe of C E D, which cannot be too narrow : Thenſhall you at- 
uide or graduate the one halfe of our zodiacke yz. C FD into 1 80 parts or degrees by keeping the rule on the point E, 
& thence laying him, from deg. to degree of the ſemicircle of the Lizbe CB D.cuen as you diuided the diamerre C D, 
of the mater trom the point Ain the 1.Chapter . Likewiſe dtutde the other halfe ofour zodiacke yz. CED into 1 80. 
parts by laying the rule from the point H on euery of the degrees of the ſemicircle CA D, Reade more hereof in my 
4.Booke 4. Chapr. Let eucry 30. diuifion ar degrees crofle the whole Linbe of the zodiacke,and cuery 10. degreeor 5. 
if you can come halfe way,the ſecond ſpace, which done, then beginning at C number towards E,and fo round about 
both the Limbes by thirties in manner of the ſignes. At C 1s the beginning of Artes as in thegreat figure of the 7eere you 
ſee written:at D of at F. of Capricorne the reſt in order : therefore in rhe bigger halfe zodiacke C FD. you may 
Write their names ar large, and in thelefſer C E D,onely the caredters, if four inſtrument be ſmall,and fo 15 the zodi- 
acke of your reere made to finguler purpoſe. But looke 1n any wile that with great diligence and care you get the 4, 
points E G H F,moſlt exa&tly and hcedfully dravy and diuidethe arches C F D,and CE D,& that their common dia- 
metre or chorde C D be full as long and no whit longer then the diametre C D. or AB of the mater; orelle all the reft 
of your !abour will beloſt. The premiſes performed, you ſhall nowe endeuour to make the azimurthes and almican- 
tares: which ro be ſhort is no more butto diſcribe halfe the meridians and parallels of the water cut off inthe diametre 
C D by the 1.Chap. yer on this condition that the ſpaces in ſma]l worke may be 2,and 4.thar is to fay,ler the firlt ſpagp 
of the almicantares from C D be foure degrees wide, the ſecond 2. deg. wide, the thirde 4.againe the fourth 2.the 5 . 
4+ and ſo to the toppe or zenith. But the azimuthes letthem bee by two a piece , like as the meridians are- The caule 
hereof is for that the bigger ſpace muſt be cut foorth and made open as in the 1 1.Chapter ſhall be ſhevyed ; ln great 


worke theſe ſpaces would be 1,and 2.0r 1 and; for cuerthe more circles the better, 


Chapter 7. 
How the z.0diacke ef this reete may be diniacd dtuerſe other wayes. 


Had thought heereto haue ſpent a long diſcourſe in ſhewing ſundrie wayes to diuide the reete by : which giueth the 
Peore credite to the proofe of any experiment when the ſame is to be done diuecle wiſe,and ſomwhat it would haue 

made any man the redier in proje&ion of the ſphere for diuerſe purpoſes. But becaule time is very ſcant with me and 
that I deſire an end I will fleightly paſſe them, the [rather for thatamongſt rnem all the reddieſt and eaſteſt way is al- 
readic perforined inthe laſt Chapter, One way had beene with helpe ot a table of right aſcentions, thereby laying the 
rule in the L:zabe to the degrees of right aſcention anſwering euery 5 .deg. of the zodiacke, io you may diuide himinto 
72.fes, and cuery of thole parted into fiue equall parts maketh 360.which by the 3.Booke and 1 1.Chaprter you may 
well gather. Another way may the zodiacke be diuided, if you place him on the mater,ſo that the line C D of the reere 
Ize even in theline AB of the mater, So doe the parallels dinide him into 360.degrees; orif you liſt to go to the colt you 
might make blind parallels croſsing C D.of purpoſe to diuide him by: this may you conceiue by the 4.Booke 4.. Chapt. 
Another way alſo 1by circles of longitude 1fſuing from the poles of-the zodiacke G H, like to thoſe which Stophler 
maketh his azimuthes, or thoſe which are drawne in the figure of my Booke. See what helpe here is where no neede is. 
Bur ſince it is manifeſted in my 4. Booke 4, Chapt, that the way of the laſt Chapteris molt exa&, »let vs keepe to that 
becauſe it is eaſieſt, | ” 


Chapter 8, 
How to place the fixed ſtarres in the Recte. 


ueniently be pur in, without ouer much hurt to the other worke, and hinderance of ſeing the lineaments of the mater 
vnderneath, To performe this requireth 4. ſpeciall mattersto be foreknowne, cither by exatt tables,or diligent obſer- 
uations as ſhall be taughthereafrer : that is to {ay, the mediation or culmination ofthe ſtarres, their declination from 
the Aequinoctiall: whither,North or South declining, and of whar iizht or magnitude the ſtars are. The culmination 
of a ſtar diFereth little from his right aſcention,the one.is but the degree of rhe zodiack, the other the deg. of thequino=- 
Rial which commerh to the meridian or any righthorizon with the ſtar, Thoſe 4. ficſkt knowne either by obſeruation 
as I will ſhewe in the 3,Booke and 39.Chapter: or bythe table following which I haue taken our of Stadius a diligent 
writer,vorke thus: Lay the rule from the centre of the reeteto the degree of Culmination ofthe ſtar found in the table 
rec 5ned on tae zodiack,and draw there an obſcureline,then'ſceke in the table his declination, & numbecr the ſame in the 
d:uifions of one of the lines A B,or C D.from the Limieinwards,and then (et one foote of your compaſlſe in the centre, 
& extend the other co the ſame diuiſion,then turning the moucable foote about therewith croſſe'che obſcure line,at this 
crolſsing 1s te place of the ſtar deſired,or elſe becauſe the plate perhaps may haue too largea hole for the true centre you 
may take on oacofthelines A B,or C D. theſaide declination and ierting one foote of che compaſſe where the obſcurs 
line currechrize r-22es (imm5e or circle A,B CD, with the other croſl? che obſcure linz inwards towards the centre, it ſhall 
light tn ene former crofsing, V Vaherefore there ſhall you form? or faſhion the ſhape of a ſtarre with apoint or apex 
Com wat Farzaer out then the reft;, touching oagly the preciſe pricks of this croſcing, And if this ſkarre be a North de- 
clining 


ur is moſt neceſlary, commodious and pleaſant, to haue as many of the chiefeſt fixed ſtarres in yourreere, as may con= 
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clining ſtarre, then Jet his apex point outwards from the centre direAlytcyiards the Limbe, if South declining 
then inwards towards the centre. For exarpletake the grear ſtarre cne of the firſt light called Hircts,tl;e Gote, 
whote culmination by thetable following I finde to ben the,13.deg. o. minute of T7, or his right aſccntion 91, 
deg.33-mynures of thequinoctial, both which one line 1n my Recrelaide from the centre,Goth Nl.cw at once,if the 
point D of the Reece be laide ro the point A of the Mater, But here his culmination flall ferue,tkough frem D, & 
might count his aſcention : therefore laying a rule on the centre andthe 1 3.deg.o. minutes of T7 in my zcdiacke 
I draw an ob(cure line : then hauing likewiſe found in the ſaid rable the dechnation of Hircus 45.dcg.g.myn.L 
ſect my compatle one foore in the centre, and open the other vnto 45 .degrees 5. minutes counted 1n the line A B, 
or C D fromthe Linbe, and therewithturning about the compile doe crotle the obicure line with a firall arch, 
then do I make by this croſsing the ſhape of a ſtarre with his apex touching rhe ſame point, and gire@tly pointing 
outwards, becauſe in the table following I finde his declination North, thereby writing this name Hircus,as in 
the figure of the reereyou may ſee. And yet can I helpe you to a neere way by helpe of your Label made as in the 
12,Chapr. and faſtned in the centre of the reere. Lay the Label on the ſtarres degree of Culminarion, and by the 
degrees of the L«belnumber,his declination inwards from the Limbe,and there ſhall be the ſtarres place iv the recre,, 
Example, I will take another greatitarre of the firſt light called Foma hand , or Fuſfo aquari: , I findeby the table 
following his Culmination the 6.deg.46.minutes of X:vpon which degree of my zodiacke, I lay the Label faſt= 
ned in the centre as Iſaide, then on the Labe! from the Limbe inwards , 1 number his declination, which by 
the table finde 33.deg.z3.minutes,and,at the end thereof I make a pricke,which1s the place or point of the cen= 
ter of the ſtarre called Foma handdefired,wheretoI fer the ſhape of a {tarre providing that the apex point inwards 
towards the centre, becauſe I findin the table that his declination is ſouth trom thecquinotial,as in the ſaid figure 
of the reere, you may alſo ſee, Bur heere I would haue you to note how wonderfully this reere excelleth Srophlers 
reete, which GemmaFrifius allowed of;for that here you may put in all the ſtars from pole to pole where 1n Stu= 
phlers reece you cannot poſsiblie doe it : neither can you put in any oneſtarre therethat declineth Southwards a= 
aboue 235 degrees from thequinoRiall,except you will make'the inſtrumentvnprofitablie huge, for that purpoſe 


onely, As for example,the laſt ſtarre called Foma hand declineth 3 3.deg.3 3.minutes fouthward, which cannot 
be pur in Stophlers reeze,except theinſtrument be made larger by one quarter of tne diametre of purpoſe, which 
will ierue almoit co no other vſe , and yetthen can you notputin all by a number : but nozy againe ro my pur= 
pole, when you haue inthis manner as 1s before taught, pur in as many ſtarres as you way, whichto thenunber 
of 30,o0r.40.in a ſmall inftrument may well be, then muſt you linke them togitLer with (all branches hand= 
ſomly, wherein their names mult be written, bur all in as ſmall roome as way be. Andas for thoſe ſtarres vhich 
light among the almicantares, if you cannot there write their names , then muſt you ſupplic that want by wri- 
ting them on the Label. Alſo for rheir bigneſſe of light or magnitude, you mult either file them of three or foure 
faſhions which you ſhal hardly doin ſnail worke, or with the grauer, makethem ſeucral ſhapes, or elſe you muſt 
deuile to (er ſo manypricks by euery oneas may fignifie the bigneſle of their light, either ofthe1.2.3.or 4.magni- 
tade, which you neede not exceede though they are reckoned to the ſixt. Note that in my great figure [ haue ſer to 
Euery ſtar a number, accocding to his being in the table follojying, whereby you may there cally finde hisjname, 


Chapter 9. 
How to finiſh and cut our the Reete of this Tewel, 


Auing drawne all the lineaments exa&tly , and placed the points of (o many ſtarres as you thinke good, as 
before is ſhewed : then muſt you graue or writein all the figures names, and carecters, of the circles, ſtarr{s, 
and fignes ; alſo the branches thar ſhall ſupport your ſtarres with their ſeuerall ſhapes and that as exaGtly, as 
though rhey ſhould nor bee filed or cut ont : but in any caſe you muſt nor ſtampe any figure, letter, orthing in a 
thinne plate : one blow may bring the whole jout of frame. In any wiſe dehre not to make your reereot an 
thicknefle,for in vſe it will be very vnpleaſant in many reſpects, the thicknes of a grote will ſcrue very wel, VVhen 
you haue performed a] this,then muſt you with finefiles(or being in paſtbord, with a fine penknife)cut out al the 
ſuperfluous roomes of the reere,and euery greater ſpace ofthe almicantares,leauing nothing but the very zodiacke, 
the itarres and their braunches whercon their names are written, and cuery lefler ſpace ot the almicantares, as in 
my-great figure you may well percetwe., You ſhall finde it a very harde piece of worke to file out theſe things in 
mettall: eſpecially the almicantares, and to leaue the Narres there placed : and if you be not verie carefull , Jou 
may ſooneſpill all : ifyou can get nofile thinne ynough, you may grinde a file on one or two ſides till he come 
to your purpoſe, But to bethe more ſure to keepe the almicantares from diſplacing, which is all my care, you 
ſhall leaue heere and there ſuperfluous ſtrings very ſlender in filing euery almicanrare, which you ſhall not file a- 
way tiil you haue all done: and if you liſt at cuery 10, 15 ,or 20, azimuthes,ſmall ſtrings quite through,as in the 
4.Booke 1.Chaprt.is ſaid, they will not onely keepe more ſure the almicantares at their true width , butalſobea 
oreat eaſt in yie of the 7evel for ſpeedie reckning of the azimuthes. Andifthere chance: any Narres 1n your way, 
be-chary :o faſhion them as well as the roome will giue leaue : and alwayes be fureto kecpe your driiles, grauers, 
and all yourrooles verie keene and ſharpe by often whetting', elſe ſhall you both worke tediouſiy and hardlie 
keepe your worke from forcing in thicke plates, ſuch as the Marer muſt be made of: you may be ſomvyhat bolder 
to tampe ſmall figures, letters and ſmall holes,and to peirch,but chiſill you muſt nct,nor ſtrike with great poun- 
Ches ; I had forgotten it in the 8. Chaprter,you muſt leaue a rule bredth vnder theline C D of the reete wherein to 
raue the numbers from 10.to 360. beginning at the centre and thence to C, there ſer go. from C, to the centre 


acke againe,fet 180,from the centreto D.270.from D backe to the centreend in 360, 
Chapter 10. 
How tomake the Label for the Mater andtherule tathe 
backeſide with fabtes. 


Hereis neither of theſe two harde to make, for they are commonto euery inſtrument, and may be better 
perceiued by theſe figures then by many words, The £«be!is but rule 1n lengrh equallto the I 
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 treof the Tewels Limbe, containing halfe the diviſions of the line C D. whoſe loope about the centre hole muſt be 

flender as may be, and therefore I would haue you get a little ſpring of ſteele in length halfe the Label,to rivet to 
the centre next aboue it, which ſhall nor onely keepedowne the Label, to ride about continually with the Reere 
which is ſomeyyhat needefull, bur alſo it ſhall much trengthen the loope at the riuet : letthe Label be numbred 


The Latel, © Steeleſpring. 
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well to giue the level weight. 
Chapter 11. 
How to furniſh the backe of the Tewel with the Theoricke of the 


ſunne and other neceſſaries. 


| His inſtrument, nay rather this Teveldoth alrcdie ſo fully ſupplic all the multitude oftables, which Stophler 
; | appointed like a box of trenchers 1mbled togither within the waters Limbe,& all other knicke knacks,which 
G. Frifius would needes haueto be annexed and pertinent to his Carho/icen, and generally all other inuenti- 
ons for Aſtrolabes whatſocuer, with much more then ever any of them coulde performe,yea or almoſt the globe 
or ſphere i: ſelte: that in manner it leaueth nothing to place on the backſide bur onely the Theoricke of the ſunnes 
motion, with the kalender, and that for faſhions ſake more then any neceſcitic, if a man had alwayes an Alma=- 
nach or Ephemeris about him, But becauſe thoſe are not alwayes at hande : and thar ſuch hath beene cuer the yie in 
all Aſtrolabes : it is not a miſſe, not to digrefſe from the olde faſhion. And therefore thus ſhall you do. Make two 
Limbesjoyning rogitherthe one for the zodiacke or circle of ſignes : the other for the kalender or circle of mo- 
nethes. Let the zodiackes {be containe 3.ſpaces,thoughin my figure I have made a ſhiit with 2.the 2.0utermolt 
ſpaces of like bigneſle, one to receiue the names or carecters of the fignes, the other their numbers from 30, to 30, 
which in my figure are both in one,the third ſpace to be narrow for the deg. being in the whole 360. This limbe be= 
ing thus diſtinguiſhed and diuided by helpe of the 20, Concluſion crofle,the whole with two diametres {quare 
into foure quarters, but fo that the one divide the middle of the handle , where you ſhell begiane yp at the other 
end $,at the other diametreleftwards Y* to beginne, and rightwards . All which performed,drawa line from 
the centre tothe 2.degree of 55,deutdethe ſame into 25 .parts, and inthe nearcſt of them to the centre, make a 


ſmall cenrre hole placing it on the centre of ſome great circle redie diuided into 365.6 equal! parts by the ſaide 


1.Booke 20. Concufion, ſo that the 21, deg. of yp in your circle of ſigneslie,on the beginning ofthe ſame 265 — 
diuiſions in your bigger circle, and ſo by helpe of your diniding rule placed thereon, divide rhe {ve of monethes 
in Jour /evelinto 365 Fy varts or dayes frem this excentricke centre, which limbe muſt be firſt drawne and ſeuered 


into 4.ſpaces, though in my figure I haue made but three. The firſt and outermoſt ſhall ferue for the names ofthe 
monerhes, the ſecond to ſet in the figures or numbers of thedayes to euerie moneth 10.20,30.0r 3 1. as the mo- 


neth requireth, thethird for the 3655 equalldiuiſfions of the dayes : the fourth very large for to (ct in the fcaſls 
or Aaints names. | 

Januarie mult beginne atthe ſaid 21.deg. of yp, thereſt in order,all which I haue contriued 1n the circuler ſpa-e 
ccs without the circle AB C D of the great figure of the 7eere beiog loth to make a ſtampe of purpoſe, and there- 
fore market well. If your 7ewel were large ynough, then were it good to write the wecke letters ABCDEF 


G, in orto euery of the 365- diuilions as they are in the Almanacke, and as in the ſame figure Thaue begunne at 


Ianuary. And when youhaue thus performed the theorickerwwith the kalender, yet will there be a greatroome 
left : wherein they are wont to make the Geometricall quadrat, and the planetarie houres ; but to how (mall vie 
both theſe are in little inſtruments, let them iudge that haue had of them . And as for that kinde of planetarie 
houres, the making of them being ſomwhat comberſome, the vſe of them trobleſome, and their beſt vncertaine 
by reaſon of the ſtricktnefle of the houre circles about 1 2.and the tropicke of yp, Tam therefore out of loue with 
them, and ſpecially for ſmall inſtruments, and rather becauſe ſo troubleſome a thing (erueth but ro one purpoſe, 
and toone latitude,and the ſame purpoſe is verie wel to be performedon the ewel,as in the third booke is ſhewed, 
VVherefore the premiſes conſidered, if you will be ruled by my dire&ion, I would haue you furniſh vp the backe 
of your /evel one of theſe three wayes. The one is if you will take a little paines to make 6.circles one within ano- 
ther, conteining lixe equall ſpaces: And in the threeoutermoſt of them to appoint two ſeuerall tables, one for to 
knovye the Dominicall letter for eucric yeare, the other for to findethe Prime and EpaR, In the three inn 4s 
TM new : paces 
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ſpaces to appoint atable whereby to knovy on what day of the mo- Oo YH v4, 0 H9 eT. 
Sock Rae as ſhall tal for cuer,in ſuch ſort,as in this table is expreſ(- | 4 S =by< | T.| & S| S | ba | 
ied, A ſecond way, 1s neceſlarie tor him that ſtudieth Aſtrologie,, to | 8. = 5 | - 2 @ 2 El ® | 
place in this voide roome the three rounde tables which Claudius |— = an * 1 =o | =. Bi 
Dariotus in his book intituled: Introdudfio adaftrorum indicia, doth ſhew if | — \ ej={=|e 
you can deuile ro packe them one within another,as I haue done the Fo — —|3}T b_ | 
7 "RP / Wa Can. 
other three tables, or at lcaſt one or two of the moit neceflarie. Thar, >. a, 2 [FF j[alo | | 
bocke 1s novy 1n engltth: wherefore you may hauethoſe tables printed $ - mz © IK > Gan | 
for little. A third way 1s the beſt of all, and moſt necefſarie for the tra- —j— — | = | 
uciler', and pleaſant to al! ſortes, and in eſpeciall for any Gentleman, {| = |? 3 | Q 
to place in this yacant roomethe better halfe of the worlde in plaine, [|S |, Tl j__I83 
that itro ſay, trom the north pole to the ſouth tropicke, which in di- |-— TE Ew} 1% p 2 £8 
uerſe authors you ſhall fee, asin Apians Coſmographie,who calleth it [R-| — Ra he | IS] wh] | 
there, his Coſmographical glafle: ſome wil think the roome too little, | | ? © FIR ry ls 2 | 
indeede you had necd in {mal inſtruments make the circle of monethes | +» | @, | 2j__j_j- | 
Narro\y, by the ſpace wherein the ſaints names are written , leauing Bp. OE ici Wakg = Palms 
them out quite, and then no doubt it may ſerue well, for [ haue ſeene jy | © MAT IE 98 0m we fan 
contriued the Goſmographicall deſcription of the one halfe of the FJ T—z{,1=19 | M1 | < 
world in around tablet, vnder 3.ynchesdiamette,and moſt curiouſlie | = |? © | "uy 7 '$| © 
rauen in many notable cities and places in euery countrie, with their | > gy EE PIES. Fr Bhat HE Piles BS 
x Ce as s | 0: ©; Þ 09 0 | = 
names atcribed yery ſentiblie, 'E —dju[2]|» G = 
=O © — ——_—-{-ſ—- = 
—|—— a a|o|  - SO [YY 
How to ſet topither all this worke of the Tewel. | yy pots ſro Oy COLT | = 
infec Sf 00 x 
Auing now performed all the ſeucrall parts of this 7ewel,cxcept jw |] &} © 1.0 EY A. & | —* 
H you will place ſtarres in the ater, by the 3.Booke 17. Chapt, {—|—|— 4M &X —F| MH 
** which | thinke necdeletle, the handle onely excepred, which is | [| 2 | & © v& FI 0 al 5 = 
an ordinary thing tomake,confiſting of rwo or three pliant 10ynts,or | IT —_— _ S- 
Iymmoes,ſo ordered and appointed,that one of the diametres on the |— Bong PRI e117 #1 = 
backſide may hange very perpendiculer from the zenith alwayes in [> | Cinlonimn) |& | Q. 
raking altitudes, as by certaine figures before you may partly ſee: I | U [| wo os ans MN 6G; Res. 
thinkethere is now no man of any ſenſe, bur can ſer them togither: |__| IN. & |& Q 2 —I=1'3 
yet I thoughr good to note chus much by rhe way. Firlt for the centre | & | © | "TEC mans We 2 | © = 
holes of the 41urer, reere,rule and Label,lec them be all of one euen big- RE: PY | IRS i ) 
neſſe,and as ſmall as is poſsible to apathy For it is : —_ fault jo jw ſa, [*[g[0, 0% | = 
to haue a great many degrees atthe centre, taken vp with the riuette [SITIO =: 19 
and the 3, any Secondly it would be fo contriued if the workman be KI Bus my | = £i_{S} W: 
cunning, thar part of the reetes Limbe might ride vnder the {be of the |} 5  o WE: Y | <l& |» | | S| v 
mater, which for that cauſe would be ſet ypon the »arer, in mannerof |} —|— — Ts 2 
the old Attrolabes:or if one did bur hammerour 4.0r 5.tets out of the |__| | aw [I SI LT S 
reetes Limb,in every quart, one, it ſhal ſuffice ynough to rideynderneth Xo | we os 2% VEE = | 
which woulde be a great preſeruatiue to yourreere, leaſt every little {—j— —__ ih | S|8 | Q15 18 | 
ſtrain of any thing rthar ſluld ger vaderir do lift him vp,ſhuld ſtraight | + for S —| — T_T 
breake him off arthe loope,or centre hole, being fo thin as indeede he |. | 17S | Teal 3 | 
- mult be.I hane had experience to my coſt: and thus my gentle level I |—j___ bu Sui Ho Nie i; 4 
wiſh thee wellto fare. it 21.0 © | to | 
| | = { _ as KEE 
Here followeth the inuention, definition,and explanation of the |— Da — 1% 
{ewel.and ofcuery circle,part and thing therein conteined, ud an vl rd 
T wo 
| Chapter 13 = aan hed Belk m_— 
VVhat moned the authey to his inuention of this leWel,and whence he obtained, | of10o ed It a | 
73 Fter [ had no ſmall time trauciled as far forthas my | Y | | © af | | 
Io IAQ) l2i{ure wold licenſe mein the molt part of the Ma- |” —— —A ot 
0 A bes themaricks,namely,in Geometry. Arithmetick,pro- | © j< © f [| O- 
«3B =— on : * & hogg »Þ — —_— | 
1-84 ſpectiue Coſmography, Topographie, menſurations [@> | = '© | Kel Ii DI 
DA & ſuch like, I think by the [pace of 8.zeares or more, |[—|— — | 
, and rhen at the laſt being drawne ou by the ſtudie | > | Dx, | © | 
SN Zi of Coſmograpy:to the delire of Aſtronomy (which |Q | © | 
SEEN Y 2.canotwel bein ſunder)[ thoughtir my beſt courſe |-|—|— 


about fixe Feares paſt, to craue the conference of one Thomas V Vhite, Vicar and curate of Berkham being fiue 
mules from Reading, of whoml heard verie well of for his ſtudie that way. I went to him, I founde him no lefle 
10yfull of my comming, then I was carefull of his acquaintance, but his ſtudie that way was altogither Aſtrole- 
gle,Phiſicke, &c. where my deſire was Aſtronomie, lo that my hope of his helpe was almoſt on the ſodaine fru- 
firate: but there I foundeſuchchoiſe of Bookes for my purpoſe, that I repented not my comming, where he on 
the other fide having heard greater ſpeach then was caule perhaps of me, and my pradtiſe,in painung, drawing, 
grauing,and ſuch like, would needes craue my helpe to make him a Catholicon Afſtrolabe, and to that ende he 
delivered me Sconer, Stophler, Roiias, and Gemma Friſius Bookes, of their ſeucrall Aſtrolabes ; but aboue all 


other he commended ynto me, as there was cauſe, Gemma Friſius. 
C jj 
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Notwithſtanding becauſe I would be acquainted with all theirinuentions, I peruſed them all, andfoundethat 
Stoners deuile was very ſtale,& the making comberſome 6c vncertaine by reaſon of the dittuſe traduction there- 
of, Stophler his was artificall, and in truth that which hath giuen light to all the reſt, yer requiring ſo many ta- 
bles as there be diuerſities of the poles eleuations in the world,or atleaſt ſo many plates as you require countries: 
For the aſtrolabe it ſelfe ſerueth but to one latitude which to a traueller into diuerſe countries were both charge= 
able and comberſome: & to a ftudent not altogether pleaſant conſidering he mult take out & putin ſtilthoſe ta- 
bles that are required. Then I come to Roijas and Gemma Friſtus, which in cftect haue al one [cope,thongh Rojjas 
be farre inferior to the other, becauſe his parallels be ſtreight lines, and his meridians not arches bur rather cer- 
taine geomerricallcrooked lines called Ellipſes which come ex/ſe&:onepiramudi,and thoſe paralleis towards ech pole 
& the meridians towards the Limb grow ſo neare togither that one drownes, another which 1s a very great fault, 
whereas G.Frifius his parallels and meridians hauc convenient ſpaces, and are all of them true arches of circles, 
and in effe& ſuch and nv other then the circles in Stophler be , which he calleth almicantares and generall hori= 
zons,and therefore muſt needs be more proportionableto the circles of the ſphere nan ref#ilinee ad curuum nulls eft af= _ 
fnita, Notwithſtanding al this, though Roiias and Gemma Fritius were {1nguler inventions being generall to all 
the worlde, yer both of them were ſo comberſome in my fancie that I could not well brooke them : For beſides 
that, that they required one or two plates within the marer to be taken in and out,and alfo Stophlers moouer cal- 
Jed the reere, to helpe him with his generall horizons, the cunning notlittie to make their re,u!a cnrſor & Brachielum 
exactly, with the ſcrew pinnes ioy ntes and ſuch like, yet when all was done,the working of concluſions by them 
ſo tedious with often afſaics and ſo yncertaine for ſlipping of any ioynt, or 10gge, that without many profers and 
twiſe performance one could not be affurcd of any propoſition. All theſe when 1 had read and well confidered 
I courſed many a ſ{undrie deviſe for amendment thereof : at Jaſt thoughit were long firſt, it pleaſed God to 
ſuffer meto attaine vnto the very perfe&tion of the thing I ſhot at, even ro perfect one plate and one moouer ro 
ſcrue to all purpoles redily without profers, which I haue at the laſt done: bur not wittour participating ſome of 
euery of the aſtrolabes before recited,ſo that my worke might iuſtly not vn'iketo the firit columpne or piller in 
architeture added by the Romans, be called Aſfrrolabium campoſitumif it deſerned nota more ample name as the 
ſequele ſhal] maniteſt. 


Chapter 14. 
Of the aefenition of the Iewel ava his principall parts. 


ought firſt to be begunne from tke Cefinition: this inſtrument or level theretore(if any man will aske whar 

itis) is a certaine round ſuperficies or flat forme repreſenting the ſolide globe and ſphere , and euery circle 
in them contained or imagined,being ſo proportionadite, congruently,and arrificially by proſpe&tiue lineaments 
protracted,that it perfe rmeth the whole vic of the globe and {pherein cuery reſpe& whatſocuer,and rather more 
then letle and in cHfect by the felfeſame met} oae. 1 kis inftrument or any ſuch bke: ſome writers haue called Pla= 
ni/pherium a plaine ſphere, butthe moſt pgarr Ajirolatwm or Afrrolatiuman aſtrolabe: the firſt ſpringeth of the tradu- 
&:on or deriuation of the thing it (cite, ſounding as it were Sphera in plano a ſphere or globe 1n plaine forme, The 
ſecond commeth of the qualitie or vſe called, Astr-labizom quia monſtrat lapſus afirurur , bicaule it ſheweththe gliding 
or courſe of the ſtarres. And in aſmuch as the vie of theinſtrumentis more often c2}led in queſtion and pradti- 
ſed then the rraduQion and deriuation, therefore the name aftrolabeis more common then plaine ſphere. But L 
finding the yſe of this inſtrument ſo infinite and vnſpeakeeble, have nor without cauſe named it the Mathema=- 
ticall 7ewel, To proceede further , whereas all other Aftrolabes have many,this onely hath bur feuen principall 
parts. The firſt is the ring and toynt whereby it hangethcalled in latin Sues/vriam the hangle becauſe it hangeth 
thereby, or An/athc handle becauſe men commonly rake and holde it thereby. The ſecond 1s the round brim thar 
encloſ{eth the worke of the mater called in Latin Linbus, the Linbe, which is as much to ſay as the brimme, garde, 
or creſt of a thing. The third is the worke within the L:imbe which I will call by the latin word marer{the mother) 
as well becauſe it containeth the whole worke of the ſphere within it, as alſo for thatir is encloſed in with the 
Limbe, The fourthis the moouer on the ater called in latin diuerſe wayes Volzellam the moouer becauſe it perfor= 
meth his office by motion, alfo Arai.ia, the web,becauſe itis cut out ſomwhat like the ſpiders cobweb : laſtly, rete 
the nett2,becauſeitis like a nette,but I will call it according to the latin rere, or rather the reerc more engliſh like. 
The fift is the Label, called in latin 1ndexor offenſorium, the ſhewer or pointer of tome Almuri, The fixt is the backe 
of the Aſtrolabe, called Dorſum aftrobiifor the molt part,which I ſhall call the theoricke, becauſe the chiefeſt mar= 
ter there,in common ylc,is the theoricke of the Sunne, The ſeuenth 1s the rule of the backſide, carying the lightes 
called oi {ome Alhidada, 


"Joo about the beginning of his firſt booke of offices, ſaith rhat euerie thing that any man will entreat of, 


Chapter 15. 
Of the diniſron or two ſeucrall diſtin{tions of this Tewel, 


His Jewel, becauſe it is a thing gathered and compounded{of all the writers of Aſtrolabes that are commons 

ly extant,as I haue before ſaid may be likened vnto the worke of Bees in that, that out of the {weere ſub- 
ſtance gathered of the freſh lowers,is made hoth the Hony and Honie combe, the one to ſupport the other, 

and very like in deedeto a /evel that is made of prec:ous ſtones and goldeone toholdin another. Euen fo in this 
my Tevelthere areewo ſundrieinſtruments ſo vnited and compactthart the one defaceth nor the other, but of ne- 
ceſsitte the one helperh the other and in trueth without the one the other cannot be general, And even asthe Ho= 
nie is noilt andthe combe ſtiffe, the golde will be forged, bur the precious ſtones will not melt : ſo the one parte 
of this inſtrument performeth all his concluſions fixed, the other by continuzll motion about the centre,I would 
not have you take: ray meaning that the mater ſhoulde be one inſtrument and the reere another ſruerailie, butthey 
are 10yntlie tyo inſtruments for part of the reete, andthe Linbe and all rhe circuler lines in the ater (erue to the 
| oNng 
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one, and but part of the linzaments in the Marcr and Limbe and partin the reere ſerueto the other, as heereaſter 


followeth. 


Chapter 16, 
Of the diſpoſitrons of the circles both m he Mater, Reete, aud Limbe, for the firſt 
and chiefeſt arſtinttion of this mfirument. | 


orecablero Rojas and Gemma Fritius inuention , and ſeruing to ſo many the vics ot their Aſtrolabes as are 
performed withour Stophlers reere, and to innumerable other, as I will maniteſt, requiring part of my reere, 

art of the Limte & all the Mater to ſerue his turne. Firſt therefore ior this vie the Lite firit wo lpaces withinthe 
firſt great blacke circle is deuided into 4.times go.degrees numbred from thequinceetiall line to ech pole. All the 
Ineaments of the mater are required to this diſtinftion, which cuery wan may cahiy of kimſelte diicipher, that 
hath any knewledge at all, or hath redde my firſt booke. For the circles meeting rogiLer allartvio points which 
are called poles, are meridians or houre circles, the other ſort croſsing them ſquare as it Were growing lefle and 
lefle from the diametre or equinoGiall line C D, till they come to ech pole,are callec parallcls, I he cules or li- 
neamentsin the reere ſeruing this, are called Almicantares and azimuthes: the aimicantares called in latin C:rculs 
altitudinurs circles of height, are thoſe which are drawnhe in ech-reſpe&t hike the paral-elsin the 7:azer,and are cut our 
like the ſpiders webbe,'The Azimuthes called in latin, ('irculi verricales yerticall circles,are thole which are drawne 
cutting allthe aimican:zares meeting altogither ar one point, where the 2]micantares growe to nothing : which 
point I call rhe zenith point of the recre, and1s marked with A. theſe Azimuthes are drawne no otherwiſe then 
the meridians inthe mazer, but that they are cut off in halfe: "The firſt Almicantare is the ſtreight line croſsivg the 
centre of the reerevz,C D.and fromrthence are the reſtnumbred to g0.ending at A the zenith point : this ſtrezghr 
line or firlt Almicanrare C:'D,is intruth the horizon or Finirer, & isto be ſet f:xcdto any lattnde bur for dijtinctt- 
on ſake I will henceforth call this horizon line the Finitor,or Finitor line, becaule | muſt call other cxrc}es [inthe nexe 


(Cpeeabiers the two diſtinions of this /ewel mentioned in the laſt Chapt, the firſt and chiefeſt is in effe a= 


Chapter horizons, yet in plaine engliſhthey both are one, Therule bredth in the 1ecre wherein in tructharc wri- 


ten the deg-ot the horizon , and therefore might altogither ith the F:itor line be called the horizon or Fimitor, 
yet in reſpect 1x mult ſerue the ſtecde of a rule yerie commonly,I will call itthe rule at many times. 


Chapter 17. 
Toe circles ſeruing the firſt and chic/eſ} diſtinltion knowne by the laſt Chapt. how toplace then 
to tie latiitede of jour conmtrie, where it ſhall reſt fixca to all concluſions, a jew 
excepted enen in manner of the globe or ſprnecre with a farther 
expoſrtion of the lmeaments of che lewel 
ſoplaced. 


Ou ſhall vnderſtande that in thoſe parts of the world, where the two poles be lenell with the horizon and 
neither of them cleuared, they are ſaid ro have horizon r7c@Aus,a right horizon which 15 Where thequinectiall i8 
zenith: wheretore pſace your Firiror line ſo, that he be ceuen with the axtree line,and you ſhall teethe zenithto 
be inchequinodtiall line: fo 1s your 7ewelnow (etto the right horizon, and there being, periormeth all or moſt of 
the concluſions of any right horizon whatſoeuer. But now to my purpoſe where cne of the polesand axtree lines 
are cleuared any whit, thereis it called horizon 06liquus, and looke how many degrees the poles eleuated,ſo ma» 
ny degrees muſt you recken from the pole of your /ewe/leftwards one of the Limbe,and thereto et the iraror ling 
or firit Almicantare, and ſo is your Iewelſetto the latitude, euen as the globe irſclfe is fer, and by the ſarre reaſon. 


Forexample, I would ſet my /evelto the latitude heere at Reading, either I get the height ofihe pole inftrumen= 
rally as hereafter haibe ſhewed, orout of ſome Coſmographers rables I findeit to be 5 2.7 degrees. The pole on 


the left hand of my ewe! marked with A,is the north pole, from him Ireckon downewards 52,5 degrees onthe 


lefrha-dealſo, and thereto I place the Finircr line, fo that the zenith be vpwards towards the handle : andletthe 
Tewel remaine (o fixed as it were, for there1s heplaced to our latitude and redic to reſolue ary queſtion you wall 
aske: there preſently may you ſee the ſunne riſing,the length of the day, the heightes of the tunne,the houte with 
a number of other matters, euen this booke full, /no memenzo,as bereafter ſhall be ſhewed : theretore v1ken I fay 
henſe forwards place the Finiror to the latitude, remember this,that I meane place the Frnitor line ſo many degrees 
vnder the pole,as the pole iseleuatcd in the region or place propoſed ,although I might better bicde you place the 
zenith point of the reere ſo many degrees aboue the right ende of thequinottiall , all commeth ro one, but this is 
eaſtcr troynderſtand. And now to proceede farther , the Fiuitor being thus placed ynto the Jatirude, and ſoremai- 
ning you ſhall ynderſtand that your level {ymetrially repreſenteth the verie ſcituaticn of the globe or ſphere to the 
ſame latitude with all their circles and furniture. For to beginne with all, the Finircr line repreſents the horizon 
with the numbers thereof: the innermoſt circle of the Limbe 1s the meridian, repreſenting alſo the Colurus ſelvtition;m 
and alwayes ſeructh the vſe of the meridian or noone line to every latitude. Thepoints in the ſame meridian, 
where all the meridians doe meete vz.A and B. are thepoles that on the left hande of the handle v2z. A. the pole 
arti keor North B. the antarticke, the diamctrail line lying betweene theſe poles vicelicet AB,is the axtree line, 
and repreſenteth the Colurus equine&#:erum and the 6,0f the clocke houreline to every latitude, the line hich cutteth 
the centre comming from the handle yz.C D, which crofleth ſquare the axtree line A Byis thequineRtiall,thervle 
applyed thereto ſheweth his numbers and diuiſions; the circuler lines mecting at the poles A B are meridians and 
in vie ſerue forhourelines,and circles of ri$hr aicention, of which <uery 15.15 ſeparated with prickesto ſerue our 
common houres, the axtree line being 6. The circles of like width in the marer beginning ſrom thequincC&tiall C 
D waxing leffe vnto ech pole, are calicd pa rallels or Circxli parellells, and in vſe doe limit the declination of the 


ſunne,moone,planets,ſtarres, or any place or point of the heauens from thecuineRiall the 23; parallel on ech 
fide 
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fide thequinoQall ſevered, which prickes are the tropickes,and the 2 3. 2 parallel reconed from eckpole, are the 


pole circles: further the line drawne from tropicke to tropicke, cutting the centre and onely there touching the 
Lime, is tectipticke line: ar the centre is the beginning of 6 :=4the reſt in order accordingly, the rule applied 
to this ecltpricce ſheweth the degrees , and euery 30.degrees make a ſtgne, The axtree line being the 6, of the 
<locke linc at morning and euening, as I ſaid, euery 15. meridian repreſents the other houre circles,the Limbe it 
ſelfe being 1 2.0t clocke at noone and night, the reſtin like order, as they be tigured . Then to come to the reere 
ſtanding !1!] tn the ſame (cituation, the almicantares are the circles of alcitude, reconed from the Finiror as 18 the 
Jait Chapter: the aziniuthes are the verticall circles, the Eaſt azimuch paſsing fromthe centre dicectly ro the ze- 
nith, I callthe zenith line, which is alſo theaſt line,and firſt azimuth , and from him they are numbred rowards 
the {outh rounde to 360,Some haue called the Ealt azimuth fimplie the verticall circle. Now laſtly to make ſhort 
of all ,the Fmiter being ſtill at the ſaide latitude, this Jewel repreſenteth in all points theverie lineaments, that you 
ſhould (ce on a cleare plaine glafſe placed perpendiculer, quite through the middeſt of the Globe in the plaine or 
flatte of the meridian circle,and the eye placedin the point where the Eaſt azimurh,and chequinoGtiall do meere 
the korizon yz.in the centre, Or thus more plainely, it you had a Globe of chriltall with all the meridians,paral- 
Yels, azimuthes, almicantares, and the horizon drawne thereon, in the middeſt of which chriſtall globe, a plaine 
chriſtall glaſſe were placed, diuiding the globe in the plaine of the meridian into twoſhernilpheres, and this done 
you did place your eyein the verie Eaſt, or V Veſt point of the horizon, andthat you could drawe all the linea+ 
ments of the hemiſphere agalnit you on the plaine glaſle as your eye there leeth them, they ſhoulde be the yerie 
lame as the lincaments of this /evel are» 


Chapter 18, 
Of the diſpoſitions of the circles both in the Mater,Reete,aud Limbe, for 
the ſecond d:ſtmition ofthe Iewel. 


Sconer, and Stophler,and ſtpplieth the ſteede of Stophlers reere,and generall horizons, which Gemma Fri- 

fius would nceas haue anexed to his Aſtrolabe, as an inſtrument by it (elfe, but a great deale more eftetu=- 
althcn it in many points,as hereafter wil appeare,though perhaps it ſeeme ſomewhat intricat atthe firft blemuſh, 
yet once in. v1, as eafie as the other. For this ſecond diſtinQion icrueth the innermoſt ſpace of the Liabe and hath 
Tio diuifions, tne one beginning from the point A, and ſo lefrwards rounde vnto 360, the other diuiſfion ts tarts 
Twile x 2.ſerving to the ordinaric houses : the point A which 1n the firſt diſtinftion was the North polezis nov 6. 
In tbe morning , an{t B there the South pole 1s nowe fixe at euening, the points C and D inthe firft diſtin&tion 
bounding tae cquinoRiall,are now 1 2.atnoone and night, the reſt accordingly. Then to cometo the lineaments 
of the Mater ſerning this part , there is a greatalteration, for the innermoſt circle of the Limbe ywhich in the other 
part was the mertcian is heere thequinoctall, the axtreeline A B,isherethe Eaſt line and repreſenteth the Colu= 
Ts equineftiorim, and thequinoGiall line CD 1s heere the meridian or nooneline, and repreſenterh the Colurus Sol 
Fitzorum, the centre repreſenteth the two poles of the world,and the meridians are here become generall horizons: 
the ſubſtance of the Reere ſeruing this part is but the zodiack and the fixed ſtars. The zodiack is diuided into fignes 
and degrces, and the ſtarres haue their names aſcribed : and where, in the former part the &ecere was to be fixed to 
any laztudce: hcere the Keete 1s euer mouing about the poles, being the centrein all his ations. And in few words 
If the piaine chriſtall glafle mentioned in the laſt Chapter did d:uide the globe furniſhed with all neceflarie linea— 
ments in thequincttials flatte, and your eye were placed in one of the poles, you ſhould (ee on the plaine glaſle the 
vecie I:neaments of this part of the 7ewel.rebounding from the vnder hemiſphere, only this except,that there would 
be two ecliptickes drawne cn the chriſtall globe one croſsing another ſquare, if you woulde ſee both the halues 

thereof,as on my /evelchey are made. 


TT '%ec ſecond diſtinRion ofthis 7ewel mentioned in the 15. Chapter, is in effe&t agreeable to the inuentions of 


Chapter 19. 
A farther declaration concerning the ſecond part of this Tewel for the z:diacke, 
generall horizons, and fixed ſtarres, 


} or leſſe, but now am to inſtru you in two things for your betrer vnderſtading, the one is,thar there is accoun- 
ted bat 90. ſeueraii aiferences of horizons through the whole worlde (in reſpe& of the latitude, becauſe when 
thequir otiall is leucil with the horizon , then the pole being zenith can be bur go, degrees elevated : and being 
there at the heigheſt muſt needs wax lefle againe: you will ſay there be 90-tothe North pole, and go.to the ſouth, 
ſo there are yet in this part of the 7ewel one go, ſupplieth both, The ſecond thing I aw to minde you of is, that as all 
great circles of the ſphere croſle cch other iuſt in halfe, as in my 5.Booke ſhalbe ſhewed : ſo euerie horizon howſo=- 
euer helicin the world, yet denideth he thequino@ial becauſe they are alwayes both great circles of the ſphere, in- 
xorwo equall parts, and the one halfelieth on the North part, the other on the South part of thequinoctiall, and 
ſolikewiſe of tne zodiacke being alſo a great circle, Further you ſeethat in this 7ewe/there be but 1 80. meridians, 
or ratner halfe meridians, euerie one of them being in proſpe&iue a ſemicircle, euen the axtreeline AB itſelfe , ſo 
that in trueth they are 1 80.ſeinicircles which are go.whole circles, and muſt be numbred from the axtree or rather 
Here to be called the Eaſt line A B,onech fide to the Limbe ending there at go, Then ſatiſfie your (elfe rhus that you 
have by this meanes 90. whole circles called horizons euerich of them taken with his match equally diſtant on ech 
fide from che axtreeline AB, waich line A Bis a whole circle it ſelfe. Then muſt you take this of almes from pro- 
ſpe:tiue, and159%e for no demonſtration thereof at this time of me,except my leiſure were more then it is: for in 
truech it 1s ſomwiat holpen by chis maxim: Oppoſicorum ſemper eadem eff ratio, otherwiſe it would proue but rudrori mi- 
#erus, | {ay thatt 107: alte horizons which lic on the North fide of the axtree line AB. that is to ſay, nextthe mi1- 
nigac point vt the v0n5 linc,arethe North parts of the hocizons, that is to (ay, by reaſon of their I, 
ying 


[ Deciared before in the 157.Chapt.that the oblique horizons alter with euery degree of the poles eleuation more 
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The Mathematicall Jewel. 2. Booke. 22 


lying on the North fide of thequinoRtiall : which here as I aide 1s the innermoſt arcle of thelinbe: and thelalfe 
borizons lying on the South part of A B next the handle of the Jewelare the South parts 0 the ſame hor:zons: the 
centre of the /rwel being centre tothem all : and you muſt imagine, that (they all croſs1ng thequinoEtiall) the one 
ſort is on this fide, the ocher beyond,and yer are foreſhorrned by meanes of their erection and depreſsion trom the 
eye proſpetinewile : and ſol:kewiſe tor the zodiacke in the reere, the North halfe muſt be imagined to lie north= 
wards, and the other halfecroſsing thequinoRiall to lie ſouthwards, and to be forcſhortned or thruſt rogither as 
painters rerime it by placing of the eye, Now by this time I hope you wel vnderſtand me how theſe 1 fo.halte me= 
ridians are become go. whole horizons: I thiak you be notignorantthat theſe 6.11gnes ' & IT 9 £1 np are nerth 
fignes that is, alwayes 'ying orithe North fide of rhequinoctiall, and the other {ixe >: 11 Þ W 3 X ſouth lignes, 
andlying on the ſouthſide, then will I conclude the {cope of this Chapt.uwhich is, that you muſt know and al» 
wayes remember (therefore noteit well) that the North ſignes in the zodiacke wult alwayes riſe and ſer on the 
North part of the hor1zons,6& the ſouth iignes on the ſcuth part,& ſo likewiſe the North ſtars to rife & ſer on the 
north part of the hortzons,& the ſouth ſtars on the ſouth part:note that in my 7evel for diſtinRion ſakegthe!north 
ſtarres do point ourrwards from the centre towards the Limbe, and the fouth {tarres inwards towards the centre. 
Further though I call them henccforwards north horizons, and ſouth horizons for breuitie ſakeyyet I meane the 


north part and ſouth part of the ſame horizon,or horizons. For the ſtarres magnitudes looke ia the 7.Chapter. 


Laſtly the verie point or tippe of any ſtarre in the reere, I will call his apex. 


| Chapter 20. 
How tochcoſe out which of the 90. horizons ſerneth to enery countrie. 


Y the 20. Chapter you may gather thus much that the pole articke or point A.in this ſecond operation is the 
Peat point,the point B V Veſt:atthe handle South, or noone:and at the lower part,north or midnight: 6 are 
forobe written jn thoſe parts of the /ewel vz. Eait, V Veſt, North, and South, and nowe to chooſe the hori- 

ſon to any place, ger the laticude thereof either by rables,or elſe by obſeruation, as ſhall be hewed; and then re- 
membring that the ce :tre is now become the pole or poles , reckon ſo many horiſons from the centre on ech ſide 
as the degrees of latitude come to,and the horiſon there ending 1s your defice. For example, would know which 


of the go.horizons doth ſerue heere for our towne of Reading : the poles eleuation or latitude(allis one)1is 5 1 q 
as I ſaid in the 17.Chapr.chereforefor my horizon I reckon from the centre being here the pole, and that north= 
wards on the noone line 5 15 degrces,and as much on the noone line ſouthwards. the horizon there, is the ſouth 


part of the ſame: ſo I conclude that thoſe two halfe horizons are the whole horizon, ſeruing Reading, & becauſe 
1 moſt remaine in that place, I ſhall haueJirtle neede of any of the other, and therefore I diſtinguiſh him our with 
prickes or ſome other deuiſe, whereby I may readilie ſee him atall times from the reſt, and (o am 1 well for my 
horizon as long as I remaine at Reading,burif I trauaile ſouthwards or northwards to Northampton, Barwicke 
&c;then muſt I chooſe another horizon according to the latitude of the placezas before,to ſerue my turne as long 
as I am theres : | 


Chapter 271, 
How the Zodiacke and fixed ftarres riſe and ſet onthe horizon now found, 


| The firſt quarter,betweene north and eaſt,is the north eaſt quarter,the ſecond towards ſouth, the ſoutheaſt 

_* quarter,the third from ſouth to weſt,is the ſouth welt,and the fourth from weſt to north, is the north weſt. 
Now thequinoQtiall alwayes riſeth and ſetteth full eaſt and weſt, that is in the points A andB, and therefore as 
manicftarres, planets, or other points of tte heauens as happe in thequinoQiall, as namely of the zodiacke the 
degree beginning V and -, & therefore the ſunne there being doth alwayes riſe and ſet full eaſt and weſt,euen 
in the points A B, but of all other ſtarres, points,ſignes,and their parts or degrees that lie ſome north, ſome ſouth 
from thequinoRia}l, ſome part muſt needs lie north, and ſomeſovth from it, and are therefore called north and 
ſouth ſtarres,points and degrees, according as they lie: then in reaſon you may well conceive that if thequir oti- 
all do alwayes riſe eaſt, thoſe arres or ſignes that lie north from it, muſt needes riſe on the north eff quarter 
cf the horizon and ſet on the north wefk quarter. And likewiſe the ſouth ſignes and ſtarres muſt {needes riſe on 
the ſoutheaſt quarter, and ſet on 'the ſouthweaſt of the horizon : and that which mores, if in any latitude any 
Rarres he more north or ſouth then thequinoctials height is, in the ſame countrie ſuch north ſtarres be continu= 


T7 Tewel in this ſecond diſtin&ion is diuided into foure quarters by the Eaſt line,and noone line as you ſee. 


ally aboue the horizon and neuer ſette, and ſuch ſouth Rarres be continually vnder the horizon,and neuer feene 


inthat country.:An example would not be amiſle hereto helpe' a beginner in the firſt entrance: admir I would 
ſee where about the great ſtarre called Arduru or Bootes rifeth in our horizon , now becauſe [ knovy him to be a 
north'ſtarre by the 1 9. Chapt. I turne abour my reere till his yerie apex come to our horizon , fouride by the laſt 
Chapter,in the north eaſt quartcr of the Jeve/, for there doth that ſtarre alwayes riſe : and then laying the rule 
to-the degree of the ſunne in the zodiacke, it ſhewthin the !:be, the houre of his riſing :but that ſhalbe ſewed 
hereafter. Nowe to know where 41r#urns ſets , turne the zeeze till his apex doetouch the ſaid horizon in the north 
welt quarter,and theres yourdeſire. Then admitI would fee where the great ſtarre called Fexza hand being a ſourh 
ftarre, doth riſe and fer, I rurne about the reete till his apex do touch the horizon in the ſoutheaſt quarter, there he 
ri(eth alwayes, then turneabout the 7eeretill his apex do touch the horizon in the ſouthweſt quarter and there the 
ſtarre ſetterh alwayes, the rulethen appliedto the degree of the ſi-1ne ſheweth the houre. And in like manner is 
It with the north and ſouth fignes, and their degrees : admitI would know where aboutesthe 10.degrees of 37 
riſeth becauſe 77 is north figne, I turnethe zeezetill the 1 0.deg.thereof do cutte the horizon in the northeaſt quar= 
ter, and for his ſetzing in northweſt. In like manner the ſouth degrees riſe in the ſoutheaſt quarter, and ſetin the 
ſouthweſt: rake ſome paines and conceiuvethis Chapter well, and you ſhall haue a pleaſant vſe of your 7eve!: you 


ſhall vnderſtand itthe better if you conferre it with other Chapters of the third booke that hang hereon,as here- 
after will follow. " CE ES 
Chapter 
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24. The Mathematical! Ievel. 3. Books, 
Chapter 22, 
Of the backe of the Tewel, and his lineaments. 


N the backe ofthe Tevel I have appointed the theoricke ofthe ſunne, and ſome one deuiſc or other within it, fox E 

-> man to make choiſe of by the 4-3. Chapter. Therule on the backſide ſerueth chieflie ro take altitudes : the 2 
line hanging plumme from the handle, I call the perpendiculer or plumme line, and the line croſsing the ſame 

ſquare, which in taking altitudes lieth(orar leaſt muſt lie,if you do well)parallelto the horizon, lI call the line of 


leuell, Looke more inthe fourth Booke andlaſt Chapter. 
FINIS, 


DE oo, 


Thechird booke of the Mathe- 


maticall Fewel: gatheredand ſet foorth by lohn Blagraue 
of Reading Genileman:conteineth al the propoſutions,andcon- 


ciuſions of Tohannes Stophlerus, Iohannes Sconerus, lohannes Rojas, G, Friſivs, 
orany other, written on their ſeuerall Aſtrolabes, ſet downe heere in theſelfeſame order 


thae Gemma Frifius hath done them on his Cathelicon, but all of them applied to this Iewel, and altered to a 
moreplaine and briefe Method, both in writing , working , and vnderſtanding , by reaſon of the Authors 
ney deuiſed reere, which performeth them fixed as redie, as by any tables, without any of thoſe tedious 
profers,or doubtfull afſaies, which Gemma Friſius is driuen to vſe,by his Curſor, or Srachio= 

{ lum; who alſo hath annexed diuerſe nevy additions ro moſt of the Chapters. 
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| _ Chapter 1. 
F How by this Tewel to take the altitude of the Sunne, Moone,or Starres, 


-_ 
- — 
_ - 


Hough this matter be too too wel knowne alreadie,cuen to the common ſorts 
yer ſince other authors haue madeittheir firſt Chapter,I refuſe not to follow 
the ſame courle, Adegreein latin Gradws, is the 360.,part of a circle : Altirudegin 
Engliſh altitude,or height: the ſame in all Aſtronomical obſeruarions,is taken 
by the degrees of a circle, or a relation vnto them. V Vherefore to take the al- 
tirude of the Sunne,let hang the 7evclin your hand at libertie,turning the edge 
| of the Linbetowards the ſunne, the rule on the backſide lying euen in the line 
\ | | of leuell, which line repreſenteth here your horiſon : then litt vp that ende of 
HJ | the rule next the ſunne (or put downethe other, all is one) vntill you may ſee 
4 the ſunne beames to peirce both the fight holes, *and looke what degree of the 
Limbe the rule cutteth, counted from the line leuell , the ſame is the Sunnes al- 
A SDJ] | ritude for thatinſtant, For ſtarres you muſt with one eye ſhut, looke through 
[Ez —=4 the greater ſight holes,made of purpoſe for Kars,till you ſee theſtarre thorow 
them both, and then dorhthe rule ſhew your altitude, Alſo a man may,ifhis ſight holes be too little,or the ſtarre 
dirme, take, the ſtarre cuen with the ypper edges of the ſights, ſo they be parallel to the holes , which of ſomeis 
thought the beſt way, Further if your inſtrument be heauie, or your hand vncertaine, it is beſt ro hange it by a 
Daile on a tree, ſtaffe,or poſt this taking of altitude will be much in vſe hereafter, 
Norte that when you takethealtitude ofthe Synne, Moone, or any ſtarre being in the Meridian circle, then is 
theſame called the meridian altitude, 


hee = 


Chapter 2. 
How to get or rather examine the Sunnes greateſt declination,andaiſtance of the Tropickes,) 
aud thereby alſo tolearne the latutude of any countries 


| Gemma Friſus. 
gaeyHe Ecliptickelieth alwayes byas, or inclining to the equinoRiall, according to the ſunnes greateſt declis 
nation,which in theſe dayes is 2 3.degrees 30.minutes, or rather after late writers 2 3.degrees, 28.minutes, 
= Which toproue, takerthe meridian altitude of the ſunne ia the higheſt of ſammer, being in the very _ 
| an 
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Boreus. 
| Aſellus- Auſtrinus. 


Pectus Cancri. Praſepe. 


Humerus Vriz ma. Dubhe. 


Lucida Hidri. 
Regulus. Cor leonis. 


— S Ceruix. 
# Cauda, 


Maioris. Vitima. 


rima, Alioth, 
Vriz, T edia, 5 
-Benanat.. 


S422 


Premndemiarrix Protrig. 
Siniſter Humerus Boorts. 
Haſtile Bootis, 


Roſtrum. 


Corut Ala dextra. 


Xx Arcturus Bootes. 
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* ' Spica Virginis. 


— — 


| * Borealior 
* Fronrtis Scorpy.y Media 
Auſtralior. 
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Lances *'A uſtralis. 
Chele Borealis. 


Palma : Ophinchi, 
Lucida Coronx Gnoſizx. 


Cor Scorpij Antares. ” 
Caput Engounaſi. 


Caput Ophiuchi. 
Capur Iunonij Draconis. 


Fidicula Lucida Lyrz, 
Aquila Vultur volans. 


- Precedens. 
Cande Vp nm = 


Romboides FAuſtralis. 
Delphini. Borealis. 
Cauda Delphini. 
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Cuſpis Sagitte. 
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"A Table of the moſt notable fixed ſt 


arres taken out of Sta 


dis, reftified by obſcrvationto theycare ofour Lord 1558. 


. 
——_—_ 


The names of the fixed Starres. 


Their natur 


Rio ht aſcention. 


E quizo(t. 
degeese min. 


1 1 Cornu arietis Prazcedens. 
Dexter humerus Cephel. 
Extrema Eridani Acarn. 


Andro Scapulum 


medz#z Cin culus 


Mirach. Ee 


| oþ-s | 


Ceti 


—— 


Dextrum latus Perſei. 
Caput Medullſe. Algol. 


V 
Seu 


Pleiadum 
Seuen Starres. 


ergiliarum (© Trapezum. 


Auſtralior. 
Borealior. 
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Hiadum fi- C Prima in naribus taurl 
Secunda inter hanc 6c 
oculum Boreum . 

Tertia inter cadem. 

Quarta & Palilicia 5. 
in oculo Boreo & 6. 

C.Septiwa Palilictum. 


ue Sucula- i 
rum. 


Xx Oculus | 


Tauri. 


—__ 


—— 


Humerus. Dexter. 
X Or1on1s. 


Aurige Humerus. 


> Harcus. ?Sinifter. 
Hedorum. 5 Prxcedens. 
Eriphen. 2 Sequens. 


X Sinifter pes Orionis. 
Crella Polaris Cynoſura:- 


o (|North 


Balrhei velCin- 
guli Orionis. 


Pracedens. 


i Canobusin Argo naul. 


o* 
* 


Capur Il 


* 


Maior Sczrzos. 


Canis 2? Minor Procion. 


Precedens TASollo 
Sequens. CHercules. 
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and againein the deepeſt of winter R being in the winter Solſtice Dedudthe leſſer meridian height, our of 


che greater, the remainder is the diſtance of the tropicks : halfe that, is the Sunnes greateſt declination. For 
example. | | ; 

In the yeare 1579. about S. Barnabies day, becauſe the countrie folke account that the longeſt day in the 
yeace : forrwo or three dayes before,and after,I watched the ſunne comming to the ſouth, and there I tooke 
his higheſt alitude ech day,and I found thar the 1 3.day of Tune the tunne had the higheſt Meridian altitude, 


' Which was 62.dcgrees that I noted in my book. Then abour ſaint Lucies day in winter, -ounted the ſhorteſt 


day in the yeare, L watcht the ſunnes loweſt meridian altitude, and found it the 13, of December to be 15. 
degrees.then of theſe two 1 ſubdu® the -efler vz, 15 .out of 62.the greater:thete reſterh 4 7.and that ts the di» 
ſtance betweenethe tropickes, the.halfe of that vz. 23+ is the greateſt declination of the ſunne, and ſo much 
doch che zodiackedecline from thequino@iall, and as much doe the poles of the worlde, which areallo the 
poles ot thequ:noRial,differ from the poles vt the zodiacke. | 

Heere mult you noe that this greateſt declination of the ſunne hath not alwayes beene found one, of ſe 
ucrall authors arſeueral times: for Prolomcus & Ariſtarchus,Samius and Timochares,thar were 400.yeates 
before him almoſt,did finde þy obſeruation that this declination was 2 3.degrees, 5 1. minutes, and 20. ec. 
and from their time hitherwards, it is founde to decreaſe by little and little. For mabomeres Aratenſi: after Pro= 
lomeus 749.yeares,found it 23 degrees 35.minutes : after him 4.20. yeares, Prophatius Iudeus 23. deg. 32. 
minutes. "Thoſe of ourtimes, as V Vernerus,and Copernicus, hauc found it 23. deg. and 28,minutes, and ſo 
is it thoughrto be at this time, of thoſe that haue made obſeruations with large initruments, 

But now by this declination is had the latitude of any place,verie commodiovuſlie, For example:becauſe be- 
forel found theſunnes lovwelt meridian altitude 15 .deg.adde thereto the ſunnes greateſt declination nozwe 
knowne yz. 23.degrees, 30.minutes, it makcth 38.deg. 30.minutes,thequinoGtials height aboue the horizon, 
which you ſhall dedu& from the quadrant of a circle vz. 38.30. our of go.therereſterh 5.1.deg,zo-minures, 
the height of the pole,or latitude atReading, where I made the forefaid obſeruation. But being made by (mal 


inſtruments, I haue ſomwhat erred, for it 1s heere 5 1 Fo The contents of this Chapter ſeruech moſt truly ax 


before, to all thoſe that dwell in the tempcrate zones , that is whoſe zenithes are betweene the tropicke and 
polecircle. But to thoſe that haue either tropicke in the zenith,the loweſt meridian altitude of the ſunne, be= 
ing inthe winter ſolſtice muſt be taken out of g0.& (oreſteth the diſtance of the tropicks. And to thoſe that 
haue their zenith berweene the two tropickes, the rwo meridian altitudes taken in the folſtices, muſt be ioy= 
ned togirher, and the ſunne amounting mult be taken our of the ſemicircle vz. 1 $0, and fo ceſterh againe the 
diſtance of the tropickes , whole halte vz.che ſunnes greateſt declination being added to the ſunnes lowelt 
meridian}altitude, maketh theleuation of thequinoGial aboue any ſuch horizon,which being tak (as before) 


_ out of g90.degrees, leaueth the poles cleuation. Likewiſe whoſe zenithes are in the colde zones, who haue the 


ſun continually aboue the horizon certaine dayes, there muſt you take the ſuns greateſt meridian altitude, 
being in the Solſtice, jand likewiſe his left meridian alritude'the ſame day (for the ſun commethtwiſe viſiblie 
in24-houres,to the meridian euen as our north ſtars do)thoſe two meridian altitudes 1oyned togither, make 
the whole diſtance of the rropickes, thoſe that haue either of the poles their zenith, there the higheſt meridi= 
an altirude,is the ſunnes greateſt declination, and thoſe that haue the pole circles zenith, the greateſt meridi- 
an altitude,in the fommer Solſtice is the diſtance of the tropickes, 

Blagraue, All theſeand many more you may learne by the very beholding of the level,and might have done 
if nothing had beene written thereof, for the /eve! being placed from latitude to latitude, asin the 2.Booke 
and 19.Chapteris ſhewed : you may reckon cuen vpon the limbe all theſe altitudes aboue the Finiror ſeuerally 


at fleaſure, for the Almicantares are had 1p/s aſpeu, and truely all the circulations of the globe, morereadie 


then if you had the ſphere in. your hand, and therefore reade well the laſt part of the ſecond booke,to ynder« 
ſtand euery part of your level. | 


| Chapter 3, | 
How by the theoricke on the backe of the Iewel,to get the ſunnes place 
or degree in the 20dtacke ary day. 
Gemma Friſius & 
Eeke the day propoſed in the circle of monethes , on the backſide of your Tevel, and thereto lay the rule 
whichin the circle of ſignes adioyning,ſheweth thedegree ſought for. ”— 
Example. 

This preſentday being the 7. of [une 15 $2. I would know where the ſunne is, vz.in what degreeof the 
zodiacke, I reſortto the backe of my 7ewel,and ſeeke in the Limbe of monethes fore June: and there the 7.day, 
as they be figiired, where on I lay the rule which I finde to cutte in the Lime of the ſignes,adioyning the 25. 
degree, andalmoſt 46.minutes of Gemini, ſeruing to the beginsing of the ſaid 7.day of Iune , which isthe 
degreeof the ſunne ſougktfor. | 

But here by the way you muſt note, that the circle of the yeare conteineth bur 365 .dayes,where as in truth 
tis 6.houres more verie ncare, which is a quarter of a day, therefore when you make your theoricke, you 
mult know to what yeare it is made, either the firſt,ſecond,or third after the leape years: that knowne, your 
theorick ſerueth exactly ynough for that yere to which it is. made, but to the next yere you muſt adde aquar- 
ter of the next day following to your day propoſed , and then take the degree of the zodiacte ſeruing that, 
to the ſecond yeare,take halfe the day following, to the rhird three quarters, and then the fourth is the yeare 
of the theorickeagaine, and nezdeth nothing to be added : deuide the yeare of our Lord by 4. and if there 
remainenothing it is leapeyeare, if onetwo or three, as neuer it is aboue, it ſhewerh the yeares paſt from the 
leape yeare. | ' Example, | 

his yere 15 82.deuide82.by 4.(foralwaysthe M,& C,yearsare mr there reſteth mo where [ 
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| P Exmorchooſe but ſee downe this Chapt. next.becauſc itis one of the chiefeſt that any yong 
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26 The Mathematical! lewel. ?. Booke, 


know that itis the ſecond from the leape yeare, ſo that if my theoricke were made for the [irſt yeare,then this 
being the ſecond yeare, I adde to euery day, a quarter of the day following through the whole yeare, and fo 
of the reſt, Theſe ſixe houres foure times gathered make aday, and therefore euerie fourth yeare Februarie 
hath 29,dayes,and then is called the leape yeare, in latin biſ#x:us or annrinterculari , becauſe a day is then pur 


1n berweenc, other minutes wanting arc not here to be regarded, 


Chapter 4. 
How to finde the ſunnes declination for enery day inthe yeare,and alſo the 
declmation of enery part of theclipticke, 


Gemma Fri, ns, 


7 7 Hatthe ſunnes greateſt declination 1s, it is ſaid in the 2.Chapter,In like manner,euerie degree 

, / \ / of the zodiacke hath hus ſeuerall declination denominated by the parallel,cutting the ſame deg, 

wheretore theclipricke line being drawne on the Aater, and deuided as in the 4. Booke; and 6. 

Chapters ſhewed ; Learne by the laſt Chapr. the ſunnes degree in the zodiacke,for the time propeled,ſfeeke 

che ſame degree on theclipticke line, and then doth the parallel croſsing the ſame,ſhew in the Lywbe(or other= 
wiſe reconed from thequnottial)the declination ſought for. | Example, 

The firſt of may this yeare 15 $2. I woulde knowe the [unnes declination : by the laſt Chaprterl findethe 


ſunnetobein the 20.degree, and almoſt an halfe of & I ſeeke that degree on theclipricke of the Marer , and 


there do I (ee to crolle the 1 8,>.parallel, reckoned from thequinoQtiall,, and becauſe the ſame parallel lieth 


' towards the pole articke, ornorth pole from thequinoCtiall, I canclude the ſunne declineth 1 8.7 degrees 


northwards , and fo may you ſeethedeclination of any degree of theclipticke, whither the ſunne be there or 
not: if theclipticke be not on your meter, or be vndeuided, the rule oc Finvor may ſupplic ir, 


How to ao the ſame a new way by the 28diache of my Recte. 


Bla,rave. Lay the Labelon any degreein the zodiacke , and his degrees reckoned inwards from the Limbs, 
ſhew your deſire. Example, 

The laſt of March 15 82.the ſunne being in the 20.deg.26.minure of y;,I ſeekertheſame degreein the zo- 
Jdiacke of the reere, and thereto lay the Label: then reckoning the degrees of the Label, betweene the Lintbe and 
that degree of the zodiacke, I finde 8.degrees and better, the declmation thereof : and becauſe « is a North 
figne it deelineth North. Note that if your Labe!be not deuided, you neede butturne aboutthe Reererill the. 
zodiacks degree propoled,do cut the noone line, or axtreeline,and either of then ſhall ſupplic his want. 


Chapter 5. | 
How te finds the latitude or poles elenation,avy day propoſed in any 
Placegor countrie whatſoexer. 


” Gemma Frifus, 
r+He latitude or poles eleuation , are in effe&@ all one, and whatthey areis ſhewed in the firſt Booke 1 1. 
| Chapt. firſt by the 3.Chaprer leeke the de ree ofthe ſunne, forthe day propoſed,and by the 4. Chapr. 
the ſunnes declination, then take the meridian altitude by the firſt, and-reckon the ſame among theal- 
micantares,from the Finigor ypwards, turning about the Reeretil] the ſame almicantare do touchin rhe limbe, 


_ andthat rightwards from the pole articke , the ſunnes parallel of declination : and fo doth the Finirorſtande 


fixcd to the Jatitude of that place : the degrees in the Lo»be-betweene the Finirer and the pole articke, ſhewerh 
theleuation thereof aboue the horizon of that countrie,or place. 


Example. The 10.0f Aprill 15 $2.the ſunne being in &,by the 3.and his declination 1 1 Toby the 4.1 tooke 
his meridian altirude 50.deg.which done,I told out the 5 0. almicantare, and rurned aboutthe reeretil rhe ſaid 
5 o,almicantare did meete the 1 1 — parallel (reckoned towards thenorth pole) on the 1-»be,and there the reets 
fixed, I reckon on the Lime the degrees betweene the Finer and the pole, or betweene the zenith and thequi= 
notiall, which are alwayes equall, I finde 5 17 degrees, which is the height of the pole, or latirude at Rea- 


ding. Note thatin all workings for the moſt part, the zenith point of the reere mult be aboue thequinoRiall 
'towards the North pole. 
You may do thi ſame another way without the level, chus:if the declination of the ſunne be north, fubdu&t 


the ſame fromthe meridian altitude, as here it was 1 17,which taken out of 5 0, theremaine videl. 3 $—.s rhe 


equinoRials height aboue the horizon, which alwayes ſubdued from 9o.leaueth the latitude vz 5 1 oy Burif 


the declination be ſourh,adde the ſameto the meridian altitude,and ſo haue you thequinoRials, height which 
taken from 90.leaucth likewiſe the latitude. 


Chapter 6. 
How to know what it ts aclocke at any time the ſunne ſhining, 
and in any region in the world. . 


cmd Frifius, 3 Os 


naer can 
hardeſt, 
and 


elight in, and by my 7evcl is one of the caliclt where, in Gemma F,inſtrument, it was one of 
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The Mathematicall [ewel. 24. Booke, 27 


and therefore he appointed it the 30.Chapter, becauſe a man ſhould be firſt well acquainted with his inflru= 


ment. The latitude of your place or abiding, being firſt had by the 5. orotherwile , as ſhalbe ſhewed in orhee 
Chapters following,y ou muſt get the ſunnes declination tor the day propoſed, by the 4, and then atthe 1n= 
ſtant that you woulu knovy che houre, take the tunnes altitude by the firit; which done, the Finicorbeing ſetto 


the latitude reckon the ſunries altirude fo taken amonglt rhe almicantares, and marke where his parallel 'of 


declination cutterh the ſame almicantare, for there the houreiine paſsing by , doth ſhev the houreand deg. 
eucric deg. being 4.minures,thus in briefe always the altitude being taken the houreline palsing through the 
crois1ng of the Almicantare, and the ſunnes parallelis yourdetire. 
| Blagraze. As oft as L looke wharit 1s a clocke by my 1eve!, and [ee with what facilitie, certaintie, and redi- 
nefle tor cuerie countrie [ doe it, ouer that | was wont by Gemma Fritius inſtrument, with his Curtor and 
Brachulum, I can not but meruatle that hee and his ſonne Cornelius G . coulde bee content with ſo tro- 
bleſome a practiſe, which rrulie I lothed euen ypon the farit fight, which noc onely in working rhis Chapt, 
but alſo in moſt of thear whole booke 1s verie comberſume,altaough in ſome Chapter more theo in other,yct 
1s Gemma Frifus ro be excuſed, becauſe he was the 1Nuentor, Factiiins enum esf invents adaere quam de uns ccmponeres 
Example, The lixt day of October 15 80.in the morningT went toorth of my {tuaie at our manſion houſe 
at Bulmerſh by Reading, where | was writing the firſt copie of this propoſition at that preſenc inſtar. Dae 
latitude being there 5 15 degrees,and at the ſame time the ſunne being in the 2 3.deg. $-minutes of his de= 
clination by the 4.was 9.degrees fouthwards, and 6, minutes, all theſe things to him that vſeth his /ev«/dauly 
will alwayes be 1n memory, I ſay, I went forth then, and turning the edge of my /evel to the tanne,] tuuade 
his altitude 1 2.degrees by the firſt, which is as much to ſay, as the ſunne was that initantia the 1 2.almican= 


tare, wherefore by the ſecond booke 19. Chapter, ſetting the F:nirorto our Jatitude vz. 5 1 y deg. I marked 


where tie 12.aimicantare reconed from the F#riror,did cur the 92 parallel,reconed from theguinoctiali line 


towards the {outh pole, forthar the ſunnes declination was ſouth”, and there did the hcureltne that crofied 
this interiefion thevw me that it was 3.deg.paſt 8 of the clocice, that is 8.of the clocke,and 1 2.mmnutes paſt. 
Foreuerie degree 18 4. winures in reconing the houre ar all times, though euerte degree 11 eneric otter ;ithect 
hath 60,minutes, and everic minute 60.ſeconds, and euery ſecond 6.tirds cc, vaio tentnes, 1374 as 1.2.mi- 
nutes pait 8.and chereforciime to goto breakiait,for him that lay not laſt a bedde: 1 mace nalt iGO the hail 
where | found my companivuns at 1:, and ſo ſharpe ſer, that had nor my Jevel beene readier then Geroma Fri- 
fius Aſtroltabe, 1 hed jvit my breaketait with looking what it was a clocke, and therefore I had great cauſe to 
commend jt atti:at ime, 


But what cid | fee more,even the azimuth that the ſunne was in at that inſtant alſo croſfing rite interſeRi= 


on of the junnes paraliel, ard almicantarc,vvhich being reckoned from the zenith line, did ſhewe me that che 
ſunne was in the 32 5 vertical circle reckoned from the Eaſt,the azimuthes indeed do repreient,as jr werethe 
poin*s of the compaile,and betore t::e compaſlc found, men failed thereby, and therfore if you did diſti noeuiſh 
Then inco the points of the compatle, by turne notable ditterence, then might you ſee at all times on what 
point the ſunne,Moone,or any ftarre were without helpe of the lodeitone, there be ;z 2.points, by which de= 
uide 360.and the guorient ieweth 1 3 - degrees, ſeruing cuerie point ſcuerally, bu this ſerueth to no great 
yie but onely on the ſ{ca, I 


Chapter 7. 


The latitude of ary place krowne, haw to get the declination of the ſunne, 
or avey ſtarre, planet or comet, by 6bſeruation, 


Helatitude knowne , ſubdu& that out of go.there reſteth alwayes the height of thequinoQiall in that 
horizon, for the latitude and thequino&tials height,are one the complement to the other,they both ma= 


king 90.degrees. This knowne, take the meridian alcitude of any ſtarre or planer by rhe firſt Chapter,  . 


which if it be found greater then thequinoGtials height, then to vs that dwell on this ſide of thequinoctial, 
the ſtarre ſhalbe north declining, if lefle, it ſhalbe ſouth: therefore take the lefler height our of the greater, the 
remainc,it is your detire, 


Example, Heereat Reading the latitude being 5 15. the complement of 90.is 2 $--, degrees,thequinoQialg 


height.I tooke the meridian altitude ofthe great ſtarre called Ar&urus, or bootes, and found it 60+ degrees, - 


mY 
out of 607. there refterh 2 25 degrees, ſo much is the declination of Ardurus from thequinoRiall , and that, 


northwards, becauſe his height was greater then thequinoctials,and ſo may you do for the declination of any 
tarre, planner, comer, or the ſunne. 

But therearea zreet many ſtarres thatto vs neuer come atthe ſouth, becauſe they neuer come beyond the 
zenith, which ere choſe whoſe diſtance from the pole,is eithec Jeſle,or equall to the diſtance betweene the ze= 
nith and tne pole. The aiſtance betweene the pole and the zenith, is alwayes equall ro thequinotals height, 
whereforethe meridian height of ſuch ſtarres may be northwards, twiſe taken, once aboue the pole and a= 
gaine vnder the pole, For the declination of theſe, take the latitude our of the greateſt meridian altitude, and 
the remaincr our of go, (yo refterh your defire, Bur if you will worke by his lefier meridian altitude, ſubduct 
It out of the latitude, and zhe remainder out of 9o,there reſteth then the declination ſought for, Againe it you 


liſt,ſabduct the lefler meridian aiticude out of the greater, and partthe remainder in halfe, and ſubduct that 


halte from go-rhe ſame declination appeareth againe. 

There be other ſtarres whiciz come paſt the zenith, and yet neuer ſet: their declination may be had both 
wwayes, The Jevel it {elfc yelderh fo plaine demonſtration thereof, that it needech no example, for the fnirer 
being at the latitude, the parallcls ſhew what lars may ſer, or ſer not: riſe or not riſe. I take the lefſe,vz,387 
in thatcountric. 
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2$ | The Mathematical Iewel. 7. Books, 


Todo the ſameythe [farre bring in any place of the (hte by obſernation 
| and helpeof the Jewel. 


Blegraue. Place your Tewel to lieleuell or flatte with the horizon on a ftoole, poſte, or otherryiſc, ſorhat the 
line of leuell lie in the meridian yz-iuſt north and ſouth, which you may doe by helpe of a diallneedle, reti= 
fied or otherwiſe, as ſhalbe ſhewed in the 33. Chapter : this done turne abour the rule till you may ſte the 
ſtarre deſired, euen with your fights, and then marke what degree the rule cutteth in the Limbe, and reckon 
him from the nooneline, for that ſheweth the azimuth the ſtarre is in: this done, take yp your Jewel preſently 
and take the altitude of the ſtarre. Now the altitude and the azimuth being had b::th ar one inſtant, ſer the 

finitor tothe latirude,and ſeeke where the like azimuth, Ge almicantare do crofic ech other, che parallel of the 
Mater cutting the ſame croſsing, ſheweth the declination of the ſtarre, being numbred from the equinottial. 

Example. 1 went one night to make this experience of the great ſtarre ynder Orion, called («nu maior 
the great dogge, when my Jewel! was laide flatte with the horizon ona ſtoole, and the nooneline euen 
with the meridian, which I had firſt drawne 1n the day time vppon the ſtoole, then rurning about the rule 
towards the ſtarre, I founde that my ſightes were not apt and heigh ynough for my purpoſe , wherefore 
I hanged a plumline, or corde ſomewhat VVelſt from the Starre, fo that I might perceiue the ſame, 
line or corde thorow the ſights, then I ſtayed vntill the ſtarre going forwards was come, to that I might ſee 
thorovy the fight hojes of my rule euen withthe corde, then I marked what degree in the Limbe the rule 
there cut, I found it'39.degrees from the noone line,this number kept Iin minde for the azimuth, and ſpee- 
dilyI tooke vp my level, and tookethe Starres altitude,whichthat inſtant | founde to be 1 4.degrees, his 
done,l ſer the Finirer to our latitude vz.5 17 and ſought where the '39. azimuth, and the 14.almicantare did 
croſle, and there I found the 16.parallel to cut them : whereby I concluded that the declination of Cans mas 
jor was 16,degrees, and that ſouthwards, becauſe I found the ſaid parallel on the ſouth fide of thequinoGtial, 
& what more might I there ſee, the houreline cutting there with the parallel, did ſhevy me his houre diſtance 
from the ſouth, whereby I might haue knowne what it had beene a clocke, and his right aſcention alfo, as 
thalbe ſhewed in the 17,and 26.Chapters. Such is the redinefle of this /ewe! , thathe would clappethre or 4. 
of Gerama Friſius Chapt.into one, it I would ſuffer him,and ſometimes doth whether I will or no,exceptT 
ſhould make two Chapters of one thing, which I ncede not for Jacke of matter,as ſome haue done,that coyne 
a great many Chapters without ſubſtance. | 


Chapter 8. 
How the latitude or poles elenation may be had in any region 
by the ſtarres that newer ſet. 


O thoſe onely that dwell vnder thequinoGtiall, all the ſtarres of the firmament do both riſe and ſet eue- 

rie 2 4.houres: but to thoſe that baue either pole elevated, by howe much the more iris eleuared , by ſo 

much the more number of ſtarres are continually aboue the horizon, and as many continually vnder, 

in ſomuch that where the pole is zenith, the one halfe is euer aboue,the other ynder.By thoſe ſtarres thar are 
alwayecs aboue any horizon may the latitude be thus found. 

T ake both the meridian altitudesof the itarre yz,.the higheſt and lowelt altitudes in the meridian,as inthe 
#7,there will be 1 2.houres betweene theſe altitudes, and yer oftentimes it may be done in a winters night, 
otherwiſe you muſt haue certaine monethes ſpace betweene. Adde the two altitudes, the halfe thereof is rhe 

oles elevation. | 

| Takehere Gemma Friſius example. He ſaith at Louane the 1 3.of December 15 47.about fixe of the clock 
at night, he did diligently obſerue the greateſt altirude of the ſtarre in the taile of/r/a minor, cailed Cynoſurs 
which we call the pole ſtarre,to be 5 3.degrees,5 8.minurtes, the next day abour fixe of the clocke in the mor- 
ning he obſerued his meridian altitude,and found it 47.deg.43.min.theſe two added make 101.degrees 41. 
min.the halfe hereof vz.50.degrees 50. minutes 1s the height of the pole at Louanium, 

Blagraue, But the cauſe why I tooke Gemma Friſtus example, is to ſhew youthat it appeareth by his obſer-. 
uation,and the middle part of the Chapter laſt before, thar the ſtarre which the common ſort and valearned 
do take for the pole of the worldeis diſtant 3. degrees 8. minutes from the pole, tie pole ir ſelfe being no 
ſtarre, but onely a point imagined go.degrees diſtant from ech part of thequino&iall, Farther you muſt note 
that this ſerueth bur for ſtarres cquall or lefle diſtant from the pole,then the zenith: but where as the one me- 
ridiat: altitude ſhalbe north from the zenith, and the other ſouth, adde them as before, and halfe rhe produ&t 
1s the declination of the ſtarre, ſubduct that out of the greateſt alrirude there reſteth chequinoRials height, 
which ſubducted from 9go.leaueth the latitude, 


Chapter 9. | 
Thelatituae knowne, how to finde what day of the moneth it i;, though it were 
loft ,as they ſay,by the ſunne ſhiming at noone. 


N the 3. Chapteris ſhewed by the theoricke to get the ſunnes place by the day giuen. But here we ſuppoſe 
re day vnknowne: or elſe admit we would examine the account made by Alphoſus tables. Firſt getre the 
latitude as before, then take the meridian altitude of the ſunne , and thereby get his declination by the 7. 

and whether it be northwards, or ſouthwards: if therefore the declination be north, reckon it on the Iewel a» 
mong the parallels towards the north pole: butif ſouthwards then among the ſouth parallels, and the ſame 
parailel ſo reckoned from thequinoctiall, ſhall cur thecliprtick in the dezreechat the ſunne ts in art that inſtanc, 
Example, In Autumane 15 80,0na day yaknowne for want of an Alminacke , I tookethe meridian <A 
rude 
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tude of the ſun 3 2.deg. ſo that by the 7. I found his declination ſouth 9.deg. Therefore among the paral- 
Jels ſouthwards I reckon 9. I finde that the g.parallel dorh cutte the 22 > of -;,or X, but becauſe itis in Au- 
tumne, therefore it mult needs be of =; if you doubred whether it were Autumne or ſpring, obſerue the al- 
titude againe a day or two afrer,and ;f it belefleit 1s Aurumnegif greater,the ſpring, But now hauing the de- 

ree of cheſunnein the zodiack, to tinde the day of the moneth it is but Vice verſato the 3, Chapt and 4.tor 
euen as in the 3.hauing the day, you fecke the ſunnes deg, ſo heere hauing the deg, you may in the circle of 


inonethes of the theoricke, ſee the day anfwerable accordinglie , thus: ſeeke in the theoricke 22 > deg.of =, 


and there ſhall you ſee to an{werethe 5.day of October your deſire, Hee rudiori minerua, 

But this obſeruation although it be excellent, by which both the quanrniie ot the yeare,and ſunnes motion 
hath beene by old pratiſers obtained, yet doth it require inſtruments yerie large, and for all that about the 
Solfticesit is ſcarſe exquiſite,becauſe then the dayly alcenle of the ſunne cannorealily be diſcerned by inftru- 
ments,by reaſon of the tranſuerſe fight of the zodiacke. ; 

Blagrave, I will ſhewe you another as red die way,.or reddier by my Reete, and the rather becauſe in (mall 
inſtruments theclipticke line may be either left out,or not exactly diuided in the Marer,and is not much diffe- 
rent from my addition in the 4. Chapr. For hauing taken the altitude,and founde the declination as before, 
then reckon that declination on the Late! trom the Limbe inwards, yz. 9.becauſeit is Autumne : let the Label 
runne ouer the autumnall fignes, which are :,m and 7, yatill the ſame 9.degree doe touch or crofle the zo- 


diaclc,8& you ſhal finde that ir wil light on the 225 deg. of -,cuen as before,and if the Labe! be not deuided, 
turne the autumnall ſignes on the nooneline, and you ſhail finde the 2 25 of to touch the 9.deg.reckoned 


on the noone line from the Li»be: if it were for the ſpring time,then you ſhould rake Y If and Ir, ifin win-' 


ter Vp 22 Xin ſommer 95 $\, np,Gec. 

Furrher you ſhall ynderſtand that though Gemma Friſius appointeth this to be done, the ſunnebeing in 
the meridian, yet by my addition in the 7, Chapter,you may doit any time of the day, and as vyell or better 
rowaras nightthen at noone. For by rhe Azimuth and altitude of the ſfunne, you may get his declination, as 
I there ſhewed you to get the declination of the ſtarre , tand fomwhat more eafie is it in the ſunne; for you 
neede but hangea plum line in your hand betweenetheſunne and the 7evel,if the fights be not long ynough, 
and then turne the rule abourtill the ſhade of the line fall equall with the fiduciall line of the rule, 


Chapter 10. 
To finde the right aſcenſion for any portion of the echpticke,aud what degree of the 
Equinottiall aoth coaſcend or riſe togither with enery degree of 
theclipticke in a right ſphere, 


| — Gemma Friſius, 12. 
i nts reaſon of his oblique ſire to thequinoRiall , doth continuallie change his ſcituation in e- 


uery horizon: (o that ſomrimes he 1s ſcituate ſomwhat right, and then goeth he ſlower, ſomtime more 

oblique, and then goeth he {wifrer, But thequinoRiall becaule in euerte ſeuerall horizon , he keepeth 
one inclination , and forme ofhis angles in his motion , there doth alwayes riſe in equall time equal] porti- 
ons thereof: wherefore Authors haue meaſured the motion of theclipticke by thequinoCtial partes, There= 
fore the portion of the equinocttall, which riſeth with any part of thecliprike is called 4/erþo in latin, in En=- 
oliſh a riiing,or aſcention.In a right ſphere 3 this riſing 1s called Afcenſio reffa, right aſcention: in an oblique 
ſphere, Aſcenſio ebl;qua,oblique or byas aſcention, and beginneth his number where o, in} cuttetk the Equi- 
noctiall. . 

This matter is eaſie by the 7ewel. For hanging it by the handle or equinoGtiall line of the Xarer, the axtree- 
line repreſenteth the right horizon. And the meridians cutting euerie degree of theclipricke , If you fol- 
low them to thequinoctall line (whereto the rule with his numbers mult be ſer ) do expreſie wnat degrees 
ofthe one do riſe with the degrees of the other, Note alſo that euery meridian is a right horizon to ſome 
place or other. | 

Example, Take the Tewel in your hande, and ſet the rule tothequinoRiall line, becauſe of the diuifions, and 
then if forthe right aſcention of the 5 .degree of &, you follow the meridian, cutting the ſamedegree of the 


eclipticke line drawne on the Mater, till you come to the Equino@all : there the rule ſteweth you 3 2- deg. 
and a little better, which is the right aſcention of 5.deg.in 5. And for the 5.degree of 19, The ſame meridian 
ſtheweth in the rule 2125 degrees and better , «for the yppermoſt numbers of the rule, ſerue the vppermoſt 


carecars of theclipticke linevz. from Vp'to 5, and the lowermoſt the other vz. from 5 to yp. And now it 
is eafie to know how many degrees of thequinoRial riſe with any whole portion of theclipticke : as for ex- 
ample, with the whole figne of &, the two meridians comprehending it, do ſhevy in the rule 29.degrees 5 4+ 
minutes of thequinoRaall. | 


Chapter 17. 
The ſame more compendiouſly by the Recte. 


Gemma Friſus, 13» 


Lace the Reete ſo,that o.,in VY of the zodiacke touch the north pole in the Marer, and qgin 2 the ſouth: 


and now the Limbe heere repreſenting thequinoRiall, as I haue ſhewed in the 2.Booke 26. Chapt. is de- 
uided accordingly ,»the numbers beginning from the ſaid interſeRion at o. -## the centre being now 


the pole or poles of the worlde, It muſt needs be therefore that euecrie line imagined from the centre to -, 
Limbe 
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B o0he, ; 


Linbe repreſenteth a meridian,which cutting the zodiack of the Reere performeth the ſcope of the laſt Chap. 
For lay thie Label on any degree of the zodiacke,and it preſently ſheyeth in the Zimbe his right aſcention; this 


ncederh no cxampilc. 


A 


Note that oppolite ſignes and alſo ſignes equally diſtant from thequinoRiall points do aſcendein a right 


ſphearc in equali time as  X 2 and np likewiſe & mm and 322: alſo 17,9, vw, T. 

Note allo being that euerte Meridian is a right horiſon to ſomeplace, as 1n the laſt cap, I ſayd, therefore 
the likedegrees ot checlipucke and rhequinottial muſt needes cut togither the meridian ot any place as do cut 
In any rigtic aoriſon, bur rhen are not called right aſcention, butcxhmediation or Culmivarion, whereby you ſee 
that the right aſcention and mediation or Culramation areall onein ſubſtance: bur yer to lay the trueththe right 
aſccnlion 1s properly the degree of thequinoctiall, the Culmination is the degree of thecliprike coaſcending 


. the right horizon with any ſtarre. 


G.triſus 14, Contrariwiſe to any right aſcention propoſed any man may gather the degrees of thecliptick 


coaicenaing pertormed,viſe verſa. | 
Chapter 12. 


What point of theclipticke it ts, as well imthe firſt quadrant as in the reſt alſo, that hath the 
greateſt difference betweene the arch of thecliptiche, ana the arch of | 
| thecquinottiall coaſeending with him. 


Gemma Frifius 1 Fo 


His working requireth heede. Lay the rule ypon che pole circle of che mater, mouing it to-and fro there- 

. | on, in ſuch wiie that the pole circle do cut like aegrecs 1n the rule numbre:t from the centre, as the rule 
coth cutin the Lembe numbred from thecquinoctiall, and then reckon the degrees inthe Limbe,from the 

pol? to therulc,the lame is the declination oi wu e part ſought for,tien by the deciunation (o known,the poine 


of thecluprickeis had by the y. Chapter. 


Exampiz, Let the pole circle(to auoide profers for breuities ſai) cur 5 35 deg, inthe rule, rhe ſame num» 


ber youſlial fir de ihe rulerto cutte in the Li-mbe, Then berweene ie pole 
36> degrees, the declination of the point ſought for, Therefore by the 


& the ru'e reckoned on the Limb,are 
9. to that deci:nation, thereanſwe- 


reth 16: degrees of rhecupricke numbred from o in Y* or :*; fo thar in the firſc quadranrir lightreth inthe 
3 67 d:grees of & in the ſecond,the 1 3. of 5} in thethird, 16 -0731,in the fourth, 1 33 of 23.now becaulethe 
Tight aſcention ofthe 16; deg.of &'is 43% deg. of thecquinoGtiali, 1nd that that part or degree of thecliptick 
Is diſtant from o in 45 ; deg. ſubauct the lefle from the greater, rherereſteth 2, deg.almoſt which is the 
greacclt 6iiference betwecne the arches oitheclipricke and tuegquinetial in tueafſenſions of the right ſphere 


which hepeneth in the ſaid 4,places. 


Note thar if the greateſt declination of the ſunnevz, 2375 deg. ſhoulde intime alterto be more or lefſe as 
It hatin time becne found leſſe and lefle by Proloment, Vernerus, (opermens and others,then would the number a 
fore vz.73 , deg, alter by reaſon the pole circle then altererh aifo,or elle not, 


Ch apter 13. 
| Ofthe drfference of aſcenſions. 


Gemma Friſius 16, : 


T appeareth by the laſt Chap, that the greateſt incqualitie of aſcenſFon in a right ſphere, cannot be aboue 


3 


] 2 1 degrees betyweenethe rifing of the degrees of the quinoGiall and theclipticke; but in an obiique horizon 


there hapeneth great yarietie and difference, becauſe theclipticke and the norizon make for greater muta= 
gions of angles, and inclinations,thenin a right ſphere, VVhereby the figne Y hatha farre deals leſie aſcenti- 
ſion 1n regions,declining to the North, then 1a a right ſphere : and contrariwiſe =>: far greater : So hata & 


Jeſſe chen 11,and Jr then 7, which ina right ſphere haue equal aicentio 


ns. The cauſe 15 forthar thoſe riſe a- 


bouethe horizon in a more oblique ſcituation, and theſe in a more right, inſownch that the ſixe fignes from 


the beginning of &5 vato thend of Þ are called right alcending, the cet 


oblique aſce1ding. And the more 


the ſphere is bending rovwards the poles, the greater 1s this diuerſiti« : th's difference of aſcentions, either in 
excetlt or decreaſe, from thoſe of the right ſphere,is called Auf im diferent:a(thatis)rthe difference of aſcene 
ftons, vet looke how much wanteth to fignes oblique, aſcending of their right aſcentions, fo much againe the 
oppolite ſignes right aſcending do encreaſe : ſo thatthe right aſcentions of rwo oppoiite fizees are equall to 
the oblique aſcentions of the ſame ſignes taken togither.Burt now ro the marter. 

How to fiade the difference of aſcenfions,place the Finiror to the latitude,then ſeeke in thecliprick linethat 


degree vvhole aſcenſionall difference you require, and followe the pa 


rallel, curting that degree vnto the 


Finitor, marke what meridian cutteth the Fiwitor there vwiththe ſame parallei , looke howe many degrees di- 
ſtant that meridian is fromthe axtree line, ſv many is the difference ocaiceation of that dezree of rae eclip= 


tick e. | 


Example, T veould know the aſcenſionall difference of the beginning of >, I place the Finiror to the latitude 
v2.5 17 here ac Reading ; then following the parallel, cutting o.in & vaio the F:niror, I finde betweene the 


axtree line & the ſame point of the Finitor 145+ meridians, therefore I conclude that the difference of aſcen= 


fion of o in &4is I 4.degrees,5. minutes. And becauſe IF is a fizne oblique aſceni:ng (as is ſaid) I fay that be 


riſech {0 much G nec in ouc horizon then in a right horizon, as 1.4. deg.5. min, commeth co. The like di- 


ueclitie of aſceation harh the b:ginaing of jm, wiuchis oppolice ro Xo but 


that you muſt rake away the diffe- 


Tence 


15448 
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cence from the right aſcenſion-in the firſt, where in this yourmuſt adde it,and fo is ir in alloppoſits.fignes and 
therefore to ſaue |: bour, the one being had the oppoſite is knowne, 


Chapter 24. 
The ſame very plamely by the Recte. 
emma Friſius 17, 7 
b £4: horizon knowne by the 2.Booke 2g.Chapr. If you would know the aſcentionall-diflerence of a- 
. hy degree of the North i1gnes, lay the ſame deyree to cur on the northeaft quarter of your horizon, and 
the rule thereto, and then numbring on the Ltmbe the diſtance betweene the rule ſo placed , and theaſt, 
or 6.0ft the clocke line,the ſame 15 your aetire. If you ſeeke this difference for ſouth ſignes, you mult lay the 
degree on the fouth eaſt part of your horizon, and then doe as before, bur you may as is ſaide, to ſaue la- 
bour, know by tac one halfte the oppolites, yea by one quarter the whole for this matter, if yourake them 
alike from o. in and = for X Ip and =; hauelike difference, & m1 and $1, ſo 55 Þ yp and Inbur 
not in like degrces as the oppoſites haue. 


hows ad 15. 
| Toknow the oblique aſcenſcions, 


Gemma Frifius 1.8, 
BY the 1 1.and 1.2,you learned to linde the right aſcenfion of any part of the zodiacke,and by the 1 3,rhe 
difference of aſcentions, theſe knowne,then to the right aſcentions of the ſouth, ſignes,add the difference, 
and from the cight aſcentions of north itgnes,take the difference of aſcention, and ſo haue you your de- 
fire. | 
Example, The right aſcen. of the 4.deg.of 77 by the 11,6 12.8 62.degrees,the difference by the 1 3.is 28. 
deg. 18.minures : now becauſe TT is a north ſigne, I ſubdu@ the difference vz. 28 IS our of 62. the right a= 
ſcenſiongthere reſteth 3 3.deg.42.minures the oblique aſcenſion. Likewiſe the right aſcenſion of his oppoſite 
deg.yvz.the 4.0f 7 is 242.t0 it adderhe difference vz.28.18.there commeth 270.deg.18, minutes, the ob=- 
lique aſcenſion,and ſo may you do for euerie eleuation or latitude, | 
Theſe preceps thoughthey thevw barcen, yer haus rhey great vſcs in dimenſions of times, and inquiſions of 


the heaucnly motions, 


Chapter 16. 
Of deſcenttons both right and obliquethat 15, what aepree of thequmotlial 
doth deſcendwith theclipticke. 


Gemma Friſius 19, 

Ruely the Tevelit ſelfe ſheyweth it, and therefore I will nor ſtand vppon ie, you muſt worke for them ic 
| the weſt parts of the horizon, as before in the 14, Chapter you did on theaſt, the aſcenſions and de- 
ſcentions in a right ſphere areall one, and the diffcrence1n the oblique are all one,onely in this it alce- 
reth,that if you added the aifference for the oblique aſcenſion as in the 15 , you muſt ſubtract it for the de- 

ſeention,and fo contrariwile, | : 
' Abrieferule.Adde 180. voto the ablique aſcenſion of the oppolite degree to the degree propoſed, and fo 

haue your dchre. | | | 
Example, Forthe oblique deſcenſion of the 4.of 37,adde 1 80.to the oblique aſcenſion of the 4.0f 7,which 
4s 270,degrees 1 8.minurtes,as before, i, maketh 45 0.1 8.minutes, the oblique deſcenſion of the 4.in Ir if ir 
had nor exceeded 360 . But now you muſt our of this v2.45 0.18. minutes, caft 260.the remaine vz,g0.deg. 
x8. minutes is the deſceniton ſought for. Wn 


Chapter 17. - 
The longitude and latitude of any ſtarres propoſed, to know their right or obque 
aſcention, ard how much they decline from thequinalliall,and 

bow to place ſtarres in the Mater of the lewel, | 


| Gemma Frifius 3O. 
Fere Gemma Frifius burſterh out in theſe words. This inſtrument, faith he, hath ſuch aheundantand 
wonderful vſe,that I ſcarſe know to ſet it downe orderly,and therefore am forced oftentimes to reduce 
many thingsinto one Chepter, How then(gentle reader)ſhall my poore capacitie being euerie way too 
much inferior to Gemma Friſius,ſet downe and performe ſo great a charge orderly,as my Towel calteth ypon 
me farre ſurmounting the other inſtrument, and well the worſe, being , that this wrangling world yeldeth 
me,time bur by ſnatches. " | : 

Butto the matter: ſet the Finiro even with theclipricke line of the Mater,and ſodo the azimuthes repreſen 
the longitudes,and the almicantares thelaritudes of theclipricke', therefore reckon the longitudes and lati- 
tudes of your ſtarre, which in diuerſe tables you may haue amongft then : looke where they crofſe, there is 

the ſtarres place in the Marer, then marke what meridian and parallel of thewarer, doe croſle the fame place 
W he wry ſo tounge, the one ſheyyeth lus right aſcention, as in the 10- and the other his declination as in 
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Example, The faire red ſtar ofthe firſt light of the nature of F called 0culw rauri,the buls eye,riſing always 
to light about 2.perches vader the ſcuen arres; This ſar | finde by Stadius rables, who is one ot the nevelt 
writers, his longitude to be 63.degrees,40,min.or in Jr 3.deg. 40,min.all is one,and his latitude 5 deg. & 
13 0,mm.Southwards,this knowen,l ſet the Finiror to the Ecliprike lyne,ſo thatthe Zenith be towardes the 
South pole, becauſe the ftarres latitude is South. Then on the Einitor or Eclipricke,which heere are all one tr6 
Y towardes $>,l reckon the ſtarres longitude, yz.6z,degrees 40. min.or the 3-deg.40.min.of 17, andin the 
azimuth ifluing from that ponr of the Eclipticke, I number his latitude, yz.5 . degrees 10, min, in the ſame 


poinc, that 13 to ſay, where the 6352 azimuth, and the 5=2 alwicantare do crofle ech other on the marer,is the 
{tarres place ,and there may you graue himin and write his name: but becauſe in ſmall inſtruments it would 


| hurt the worke, and alfo tor that the ſtarres do remoue1n 100. yeares almoſt a degree, therefore make bur 


a pricks with yncke for the time being, and then rurne away the Finer yncothe latitude vz. 5 17 deg, being 

our eleuation here at Readinge .Novy the rule beeing ſette to the equineRiall may you ſee the 6 27 cris 
dian, curcing the (aid prick or itas fo placed, which ſheweth his right aſc.ro be 62, deg. 30. min and the 1 5} 
parallel ſhewing his declination to be 15,deg. 5 0.min,& that rowards the north from thequinoRial though 
ne were {outh trom theclipticke, laitly tor nis difterence of alcention, you may eaſily know as in the 1 3.by 
tollowing the ſtarres parrallel ro the Feniter, and there take the number of the haurclines to the axtreeline 
Which here are 21.and berter, by the which and the 15, Capt. you may gather his oblique aſcenſion. For be= 
cauſe the tarre is 0n the north part of thequinoctiall, therefore ſubtract the difference vz. 21, from the right 
aſcention before found vz,62.deg.3z0. minures and therereſteth 41,degrees, 30. minutes, the oblique aicen- 
Gon: bur if you adde zbe difference vz-2 1.ynto the right aſcention vz.62.30 thereof commeth 92.degrees 30. 
winures, the obliqueaſcention. Bur if it happen ſo that the ſtarres paralle] couch nor the Finrror then being a 
north ftacres he neverſercerh in that region, or being a ſouth ſtarre,be neucr riſeth there. 


| Chapter 18. 
The declination of fixed ftarres propoſeawubheir latitude whichnener altereth, 
how to finde their longitude inthe 20d1acke. 


Gemma Friſus, 21. 


PTxTYHclike Hipotheſis did Prolomeus vicy6c before him Hipparchus Samius, whereby they found that the 
{phere of the fixed ſtarres,had alſo a motion contrary to the ficſt mouer,and tharitis perfourmed ac= 
cording to the motion of the Zodiacke,and about his poles. For inſomuch as the latirude of allthe fixed 
ſtarres from{che Eclipticke, hath alwayes beene found one,and neuer airering, both of old writers and alſo of 
tnoſe which now do obſerue the motions out of the heauen it ſelfe, and chat r is moſt certaine that the ſtarres 
do continually goe forwards(from the Equino&tiall points,deſcribing circles parallell to the Eclipticke) they 
cannottherefore performe thoſs motions vpon any other then his poles. And i.ereby it commetrh to paſle,thar 
although they be always of like diſtance from the Eclipricke, yer they come neere or depart further oif from 
the Equinoctiall. 
It ts ſhewed in the 7.Chapter how-to get their declination from thequinoRiall : their latitude may be ta- 
ken out of Prolomeus tables, or any other , becauſe they neucr chaunge. Ler vs therefore take an example 
our of Ptolomeus,who ſaith that Timochares which liued 43 2.yeares beſore him,dia obſerue the ſtarrecal- 


led Spica,in his time to be declining north from thequinoRial 1.deg.3-rhar is 24.minures, bur in the time of 


Prolomeus, he was ſouth from thequinoQiall halfe a degree, my defire is ro knowe the true places of Spica, 
that is his longitude & latitude for both thoſe times propoſed. The latitude of Spica is 2.degreesfouth from 
theclipticke, x 4h [ place the Finiror to theclipricke,the zenith rowards the ſouth pole of the marer, for that 
the latitude is ſouth: and there do I note where the latitude of Spica being here the ſecond almicantare, and 
his declination for Timocharis time being 15 parallel northwards,docroſſethe azimuth paſing on the ſame 
crolting to theclipricke, doth ſhew the 2 2.deg. of ny, the longitude of Spica for Timocharis time . In like 
manner working,you may finde his longitude for Ptolomeus time, to be in the 26> degrees of np. 

VVhereby alſo Prolomeus did gather that the fixed ſtarres did go forwards one deg. in an hundred 7eares 
according to the ſequele of the ſignes, becauſe betweene him and Timocharis paſſed 432. yeares. But nowe 
finſe Prolomeus obſeruations,the fixed ſtars have gone forwards 2 1.deg.almoſt, for now Spica is in the 17. 
ot = 36.minutes. Therefore to one degree there cannot alwayes be giuen an 100.yeare:ſince there are but 

..06.yeares paſſed,but making eſtiwation according to this rate, the ſtarres ſhould bee mooued one deg . in 
G-7.yeares, yet we muſt account of ancient writers , as we would haue ours accounted cf, and confeſſe tat 
there is a certaine .An-malion or inequallitie of motion in the fixed arres , which no man hath hicaer vats 
berrer coequated then Copernicus, 


POS Chapter 19. 
 Thedifference of aſcenſion of any part of the zodiacke or fixed farre propeſed,or the 
+ oblique aſcenſiontokyow what the latitude of the conntrie tc. 


| Gemma Friſua 22. 
ember the difference of aſcenſion in the parallel of the place, point, or ſtarre, propoſed from the ax- 
rreeline lefrwards, for north parts or ſtarres:and rightwards for ſouth, thereto ſer the Finstor which 
ſhall ſhew in the Limbethe poleseleuarion, bur if the oblique aſcention be propoſed, ger the difference 


by the 15.v3,ſubduRing rhe oblique aſcenſion out of the right aſcention,if the part or ſtarre be north : bur if 
| ; un 
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' itbe ſouth,then ſubduR the right aſcenſion our of the oblique, ſo haue you the difference, and then worke ag 


before. | Ms Cs 
; Example, T would know in what region the beginning of 93 doth riſe wich 60.degrees of thequinottiall 


In a right ſphere itriſech with 90,degrees. Now becauſeit is a north figne, I ſubtract the oblique aſcention 
out of the right aſcenſion vz.60.0ut of go.there refteth 30, degrees, the ditterence of alcention -: then in the 
parallel drawne by o-deg. of 95 which is the verietropicke , 1 number 30. deg. reckoned by the hourclines 
from the axtree line towards yp,and thereto lay the Fisiror, it ſheweth in the Lime the 4.9. latitude almoſts 
By this Chapter, the diſtin&tion of che Geographicall parallels, and climates are performed very eaſily. 

This Chapter is alſo performed eafily by the Reere, numbring in the L:be the difference of alcenſions from 
6.0f the clocke downewards for north ſignes and ſtarres : and ypwards for ſouth , and thereto ſet the rule, 
then vnder the fiduciall line of the rule,ſetthe deg.or ſtarre propoſed, and marke which horizon it coucheth, 
ſo haue you your defire. 


Chapter 20. 
To finde the amplitude of the riſing and ſetting of the ſunne or ſtares. 


emma Friſius 33. 


A Ll men know that enery horizon hath foure principall points, videl. eaſt, weſt,north, and ſouth. There 
is neither the ſunnc, nor any ſtarre that riſeth full eaſt, except he be in thequinoctiall where the ſunne is 


neuer, but being in the beginning of  & =; at al other times he is either north or ſouth & riſeth north. - 


eaſt or northweſt accordingly as in the 2.Booke 23: Chapr.is ſhewed. Theſe points in the ſunne riſing dif- 


| fer cuerie day, atfd are called Amplitude or7us,and thus are had. 


Place the Finiror to the latitude,and follow the itarre or ſunnes parallel vnto the Fintorthe deg. betweene 
thar point and the centre 1s the amplitude. 


Example, The ſun being o.deg in $5, follow the tropicke parallel ynto the Fixiror,placed to the 5 1 latitude 
ir cutteth on the Finirer 40,degrees reckoned from the centre whichis the ſunnes amplitude of rifin g 


To do the ſame another way on the Horizons. 


Blagraue. Place o.deg.of 55 onthe northeaſt part of the 5 17 Horizon, and marke what parallel of the 


enater reckoned from the pole, doth cutte the ſame horizon in the ſame point , and you ſhall finde the 
40. parallel agreeable to the former operation . This coulde neuer bee performed in this manner by any 
other Aſtrolabe : the reaſon heereof is for that the north pole of the marer repreſenting theaſt point , by 
the ſeconde booke 23. Chapter, allthe horizons are by the parallels artificially deuided into 360.degrees. 
You may alſo get the amplitudeof the ſunne by obſeruation, thus : place the ewe! flatre with the Horizon, ſo 
that the nooneline may lie juſt in the meridian fixed, then when the ſunne is rifing turne aboutthe ruler, till 
you may ſee him throw the ſightes , andreckon the degrees which the rule cutteth on the Lime , fromthe 
noone line, which if they happen to be 90.then is there no amplitude, for the ſunne riſeth Full eaſt, bur if ic 
be more or lefle then go,ſubdudt the lefle from the greater,the remaine is your deſire. 

Example, 'The ſunne being o.in $$ atthe riſing, the rule ſhall cutte 1 30. deg. reckoned fromche noone- 
line,therefore taking go.thereoutitleaueth 40,the amplitude 1n our latitude. : 


0 


Chapter 21, 
The amplitude of the riſing of any knowne ſtarre ginen,or of the ſunne with his place in 
the Zodiacke to know the latitude of the countrie agreeable, 


: Gemma Frifius, 24. 
Apa theamplitude of the ſunnes riſing being o, degrees in 55 were ginen to be 50. degres, to know in 
what latitude that happeneth, reckon 5 o, deg, on the Finror from the center,'and applie theſameto and 
fro till it cutte the ſunnes parallel, which then is the tropicke, and you ſhall ſce in the Lime the pole cle. 


vated 5 8 degrees almoſt, the latitude ſought for, and ſo may you do with the amplitude of any ſtarre and 
his parallel. 
To finde the ſame by the Horizons, 

Blagraue, Reckon the amplitude of the ſunne or ſtarre from the pole among the parallels, and to that pa- 
rallel lay the deg.of the ſunne or the ſtarres Apex, and thehorizon paſsing there ſheweth the latitude, "This 
likewiſe could not be done by any other Aſtrolabe before this. 

Exarzple, Admit had taken the amplitude of the great ſtarre Oculustauri,' as before in the addition of the 
laſt Chapr. or elſethat it were otherwiſe propoſed to be 45.degrees , I reckon from the North pole the 45, 
parallel, and turneabour the Reere till the ſtarres Apex do touch the ſame, and there preſently doe I ſee the 
677 Horizon, wherby I conclude that where the amplitude of 0culus zauri is 45 .thelatitude of that countrie is 
677 deg, 

__ _ Chapter 22. 
To know the riſing and ſetting of the ſunne, and the ſemidinrnall 


arch of the ſunne and ſtarres. 


Gemma Frifius 25, 


Lace the Finiter to the latitude, and then marke where the ſunnes parallel doth cut him, thehoureline 
lighting there ſheyeth your delice, 
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Example. The ſunne'being in the 10. degree of IF, I woulde knowe his houre and time of ciſing and 
ſetting, his parallel of declination by the 4.is 1 5.northwards, therefore I follow the 15 .parallelto the Fmitor, 
and the houreline cutting him there, doth ſhew me 5 degrees before fiue of the clocke, the ſunne riſing, rhat 


is 40 minutes, or > of an houre after 4.and by the afternoone figures the ſame houreline ſheweth 5 ,deg.after 


leuen of the clocke the ſunne ſetting, that is 20.minures, or7 of an houreafter 7. for eueriedeg. of rhequi=- 


noRiall is 4.minutes of an houre. 

Now for the ſemidiurnal arch the portion of the ſonnes parallel betweene the Finiror and the Linbe,or me- 
ridian ſheweth it videl, an 100.deg. or 7,houres and 5 deg. then reckon backe againe from the Libeto the 
Finiror, or doublet, 6 ſo haue you the whole dyurnal arch vz,200 deg.or 14. houres 10,degrees, which.ta- 
ken out of the whole circle, which is 360.deg, or 24.houres,it leaueth 160.deg.or 9. houres, and 5 .deg.the 
length of the night, | 

"i he ſame may be done eaſilie by the Reere, place the deg. of the ſin on thealt part of the horizon of your 
countrie, as in the {econd Booke 2:3. Chapter, and thereon alſo lay the rule , and it ſheweth in the Limbe the 
houre of the ſunne riling,from which houre,number the degrees ynto the nooneline, fo haue you the ſemidt= 
urnall arch. 

Burt for ſtarres it is beſt to be done the firſt way bicauſe the ſtarres parallel in all reſpeRtes performethit as 
the ſonnes parallel did. _ | 


Example, The Finitor being (etto our latitude vz.5 17 I follow the parallel of 0culu tauri,which either by the 


>,or 17.1 findto bethe 1542 parallel vnto the Finirer,and there do I ſee to be betweene the Limbe andiit 111 1. 


degrees,or 7.houres,6,degrees, his ſemidiurnall arch, which doubled, maketh 2 2 2, deg.or 1 4.houres and 1 2+ 
deg.his diurnal arch,which is as much to ſay,as ſo many houres and deg. the ſame ſtarre doth remaine aboue 


the horizon in our countrie, and the ſaid 22 2.degree,or 14. houres, 1 2.deg. ſubducted out of the circle,lea= . 


neth his no&urnall arch, 1 38.deg.or 9. houres 3.degrees. 

Heere note that the difference of aſcenſion of the ſunne, or any ſtarre learned by the 1 3. added to 50. ma= 
keth the ſemidiurnall arch, for North ſignes and ſtarres,but for ſouth it muſt be raken out of go. 

Alſothe houres of ſunne rifing, and ſetting added,alwayes make 1 2.alfo if zou double the houre of ſunne 
ſer,thereof commeth the length of the day,that taken from 2 4.leaueth the length of the nighr, as if the ſunne 
{et at 7.0f clocke,double that,it maketh 1 4.houres the length of the day,the reſt of 24.15 the night. 


Chapter 23, 


The quantitie of the longeſt day of any conntrie propoſed, bow to get the elenation of the 
pole there, andof the Afeinituen of the climates andparallels. 


Gemma Frifius 26. 


T is ſaide that at Conſtantinople the longeſt day 1s 15 .houres, 12.minutes, the queſtion 1s, what the lati- 
rude is, there denide the day in halfe,there commeth 7.houres 3 6.min.or 9. deg. for euery 4. min.are one 
degree,the houre of Sun ſet. Now therfore apply the F:nirorro the place in the Sommer gropicke, where ic 
cutteth the 7.a clocke houre line,and y. degrees paſt,and fo hal it heyy in the Liwmbe 4.3 .deg.the height of the 


poleat Conſtantinople, 


To doe the ſame by the Reete and Horizons. 


Blagrove, Lay therule ynto 7.a clocke and 9.deg,paſt at night,in the Limbe, and thereto lay the beginning 
of 55 which ſhal cut among the horizons the 43.as before, which is the latitude ſought for. 

Alſo if an ignoraunt man werein a ſtrange countrey, and did bring home what houre the Sun did ſette 
any day in the yeere,you mighttherby know the latitude thus. Admit he were at Conſtantinople the 20.day 
of May,and that then eyther by dyalles or clockes,he perceiued the Sun to ſetat 7.a clock and halfe an houre 
paſt, and that thereby I would know the latitude there:I lay the ruler on 7. a clocke and 7. deg. paſt onthe 
VVelſt partin the Limbe.thereto doe I lay the degree of the Sun for that day,which I finde by the theoricke,as 
inthe 3, chap.or otherwiſe by tables to be g.in J7,and there preſently doth the ſame 9.deg, of 77 chooſe our 
the Horizon for Conſtantinople,as before: vz.43.which 1s the latitude ſought, but when the Sunne is neere 
the Equinodtiall points, vz.o.in Y, or =, it can hardly be done,by reaſon the horizons be there neere toge= 
cher, You may performe the ſame the former way, by reckoningthe 7. houres,7.deg, on the Sunnes parallel 
beingthe 22.6 therto lay the Finiror, it ſheyeth the Jatitude, Note that the farther off the © is from o. in 
or >the more exact. | 
Gemma Friſus, 


The climates are parallel circles on theearth correſpondent tothe parallel of the ſphere, in whiche the 
longeſt day of the yeere is increaſed or ſhortned halfe an houre. The Geographical parallels are the like cir- 
cles,encreaſing the longeſt day a quarterof an houre, The Climates begin from the fourth of theſe parallels, 
of which rhe Equino@ialis the firſt,ſo that the middeſt of the firſt climate hath his longeſt day, 1 3. hou:es 
which middeſtthe 5 .of theſe parallels doth determine. Looke hereofin my 1.Booke,chap. 10. 

Therefore by the quantitye of the longeſt daye , you maye knowe vnder what parallell or cly- 
mateany countrey is ſcituate in this manner, Out of the number of the houres of the longeſt day,take 1 2.the 
ro er, reduce to quarters ofhoures,to which adding one the number and order of the parallel defired,is 
Knowen. | 

As in example, here at Reading the longeſt day ls 16,houres,and a quarter of an houre long, & arber 
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Ye oy 
better, I woulde knowe in what paralel we dwell, I take 1 2, houres out of rhe ſame 16+ houres, therere 


Kerh 4-houres / which maketh 1 7, quarters of houres, to them 1 adde one, it maketh them 1 8, Ifay there- 


forethat we dwel in, ot vnder the 1 8.parallel. And now having fobnd the number of the parallel, take our 
of ic 3. & a halfe the remainder ſheweth the order of the clnate,as 1n example betore,take 3. trom189.thers 
reſtcth 15.the halte,thercof bang 7, and a halte, ihevwern the middle of the {euenihcumatc and a halte patt 
cthatisto lay,we dwell in or vnacr the very begtonng of the $.clunate, | | p 

But f any man would procecde beyond the pole circlegro Know the latitude where the longeſt day 1s two 
monethes, or 60. daycs, take haltethar number vyidel. 30. and1n theclipricke line, reckon tu many VZ.30s 
from 5 rowards the centre, itendeth at o. in $}: 1 reckun then the diltance of the parallel paising thereby 


from rhe pole,and finde it 6 9.deg.- which I ſay 1s the latitude where the day 1s 60.dayes long, 


By this Chapter any man may make tables of the parallels,and climes, and it he iſt, notethemn the Limb 
of the level, and may ice the diueriitic of them tor Prolomeus tame, when as the ſunnes greatelt declination 


Was almoſt 24.deg.which now is ſcant 2 $1 degrees, Note allo that ſome haue begun the clymats from the= 
quinoctiall,and ſome otherwiſe, &c. 


» 


Chapter 24, 
To know what heare of the day or night the Moone, or any planet or ſtarreriſeth 
or ſet:eth onthe horizon. 


C 


= Gemma Frifius 27, 
O performe this propoſition you muſt haue the day giuen with the deg.of the ſunne,the latitude: and 
v1 iter he be a Northor South ſtarre, then procecde thus: lay the apex of the ttarre ypor: the nor: 1.2alh 
quarter ofthe horizon propoſed , it ir be a North Karre , or on the Southcatt quarter , it ur De 4 20uth 
Karrc, chen the rule laideto the degree of the funne, Mewerh 1n the Limbe the Loure reguured. 
Example, "Fhe firſt day of lanuarte 15 80. the lunne being by rac 3. Chapterin the 2 1. of vo, Tallaideto 
know what time the great tarre called Ccnis maisr,the great dogge aid rilz on ove horizon at Reading, Nuw 


becauie he is a ſouth declining ſtarre, I laid his apex on rhe Southeaſt quarter of the 5 1< horizon , and then 


turning rc ruleto the 21.0t Vp, ir ſhewed me in the Libe 6, of the clocke and 5 degrees paſt and better; 
whereby I concluded thatin our horizon or latitude at Reading, (aris n4ior 6id rilethe faid firtt of Ianuarie 
$ .degre-5,0r 20,ininutes and better after ſixe of the clocke at mght. Likewiſe for his (erring che fame day(or 
rather nig;ic I might ſay) laide the ſtarres apex onthe Sourhwelt part of the ſame horizon , andthe Labeira 
the ſaide degree of the (un,irſheweth in the Limbe 3.of the clocke and 8.degrees paſt, thar is 3 2.minutes ates 
3.ot the clocke in the morning, at which time Canis maior did {et againe ynder our horizon that day, 

Burt you would know the riling and {crting of ar. y ſtarre that is not made orplaccd in the Recte,then by 
the 21.gct his {emidiurnall arch, and reckon the ſaime on the Li-betrom the noonepoint Eaſtwards, and 
thereto lay the rule then turning about the Reere, place euen with the rule the deg. of mediation,or culminati= 
on of the ſtar, that ts, the deg.of theclipticke, rifing with rtke ſame ſtarre in a right horizon by the 11,Chap-= 
ter:thatdone,turne tic rule without mouing the Keeze vnto rhe degree of the ſunne,& it ſhall heyy as betore, 
the houre ſought for. 


_ Admitfor example that (avis maior were not in my Reete,thereforeT gette his ſemidiurnall arch, vhuch by 
the 21.Chapt.I finde tobein 68. deg. + or 4 houres,and $- degrees all Is one, which being reckoned on the 
Limbefrom noone Eaſtwards,l lay thereto the rule,then by the 1 1.finding that the degree of culmination of 
Canis maioris the 65 deg.of $5, Ilay the ſame cuen with thernle,and there the Recrereſting, I rurne the rule to 
the degree of the ſunnezas before vz.2 1.0f yp, there I finde in the Limbe 5 degrees after 6,of the clocke, as be= 
fore, the riling of Can m:aior; and for his ſerting I reckon 68% deg, from noone weſtwards,and thereto lay his 


culmination vz.6:- of $5,and thenceturning the ruleto the 21,0f yp it ſhewerhthere in the Lizbe 8 ,dzg.pait 


38 the morning, his ſetting, as before. Rememberalwayesin your working of ſtarres that Locus ſolu etendis 
v1470, 

Likewiſe for the Moone or any planet hauing no latitude from thecliptick,which ſeldome happeneth but 
they hauc laidethe deg. of the zodiacke on the horizon,as you did the ſtarres apex, and then Locus ſolu oftendit 
boram: Looke more in the 3 3.Chaprt.of the 2.Booke. 

Blagraue, You ſhal ynderſtand, it the moone or any planet be muchin latitude, as they cannot be aboue 6. 
deg.and the moone not aboue 5 .at the noſt,thar then there may happen a great diuerfttic of their rifing and 
ſetting, it you ſhould but onely lay their deg.of the zodiacke to the horizon as before, which the expert praQti= 
ſer for all tie planers will eafily remedie; but for the moone you hane more to doyfor if youtake her des. out 
of the ephemeris,or the common Almanacks, the ſame is but her degreeat noone for thac day,for at 6 of the 
clocke at night,ſhe wilbe z.degrees farther inthe zodiacke : the cauſe is, ſhe walketh the whole zodiacke'in a 
MAER0S every 2,houres atter a ſort one deg,and ftomwhar more:whcrefore you muſt adde for euery tws 


oures paſt noone, vne deg. & before noone ſubduRt, and yer commonly in tables the day enderh at noone, 6 
this day beginneth yeſterday at noone. 


Chapter 25. 
Ts know what ſtarres aeuer riſe or ſet to enery region andwhich are verticall, 


F our Frifius, 28. 


ar whoſe declination is equal tothe latir, ſo thatthe declination 
doth ſtill once in 24. houres come tothe zen.as appeareth by the zen, 
,which roucheth in our latit.the 5 15 parallel:alſo thoſe ſtars whole declination ſouthwards 
ds equal t0,or greater thi thequinoR. height,are never ſeenein that country,as for example ſer the firor roour 


E 1j latiruds 


Or theſe take theſe general preceps, that 
_ & latir. be both north,or both ſouth 
point of the 7ewe 
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latitude 5 17 you ſhall ſee on the lev! that the 38 O parallel ſouthwards doth but touch the Finer, the reſt be= 


yond him ncuer are ſecne : contrariwile thoſe North ſtarres whole declination exceederh the equinoGials 
height,do neuer ſer, as by the /evel may apparantly be ſcene. Farther 1f you would knovy to yhac countrie 
any ſtarre or ligne 1s verticall, ſeeke his declination, and where his parallel 1ightech on the Limbe, therero ſet 
the zenith poiuc,and {0 the Finitor ſheweth the latitude, | 


Chapter 26. 
Of the Coſmicall Eliacall and Acromceall riſing and ſetting of the ſlavres. 


Gemma Frifſtls 29. Eo 

He Coſmicall riſing is when as the ſarre riſeth on the horizon with the ſunne neare one inſtant, and 
| is had if you place the ſtarres apex on the Eaſt part of the horizon,the deg.of the zodiacke cutting then 
the horizon,is your delire,then by the theoricke you may finde the day otthe yeare anſwering thereto. 
Bur if the ſtarre detired be not 1n the Reere, then reckon his ſemid-urnall arch, from noone Eaſtwards, and 
thereto lay his degree of culmination, had by the 1 1.and marke what deg.ot the zodiacke, doth cut the ho- 

x1zon on the Eait part,the ſame 1s allo your deſire. | 
The Coſmical ietting,is when ary ſtarre doth ſet at one inſtant when the ſunneriſeth, or neare it, which 
Is as caſily had as the other by laying the ſtarres apex onthe V Velt part of the horizon, and then the deg. of 


. the zodiacke riſing on theaſt is yourdelire:if the itarre be notin the Keere reckon His {emiaiurnal arch Weſt- 


wards,and lay tnercto his culmination,and (o againe the aicendent is your delire, cuen as before. 

The Acronicall rifing is when a ſtarre riſeth the ſunne ſerting, placethearr-s apex on theaft part of the 
horizon, and then marke the deg, of the zodiacke, deſcending on the V Veſt, for when the ſunne comme th 
thither, then doth that ſtarre riſe Acronice,and this may you do by his ſemiaturnall arch alfo as before. 

The Acronicall ſetting, is when a ſtar ſetteth with the ſunne,and is eatie to be ynderſtood by the premiſes, 

NT he He/iacall riling of aſtarre, is when he getteth out of the ſunne bea mes, and the Heltzcall ſetting,is when 
he gerreri into the lunne beames : but heere you mult note that the greater ſtarres may be ſeene when they 
are more neare the {unne then the lefler, Starres of the ftclt light are not teene excep: they be 1.2.degrees di- 
Kant from the (unne, of the ſecond light 1 3. ofthe third 1 4. of the tourth 15. of the fitte 16,0f the ſixc 17, 
Then tor the planets, Saturne requirerh diſtance 11.degree Þþ 10. 411}; P5.J Io.burtheſe be not alwayes 


certzine, for theplanets turning in their epicicles, doe 5ow ſhew greater, and now lefle, allo the inclination 


of the zodiacke to the horizon may fomvyhar alter tliem, and the ſtare of the aire alſo, 


Chapter 27. 
How to know what it ts a clocks in the night timeby the flarres, 


Gemma Friſius 31. 
He ſunne onely ſheweth the houre at all times, yet by the ſcarres or planets in his abſence ve doe finde 
him out, and ſo get the houre. — | 

Take the height of the ſtarre, and marke whither he be Eaſt or V Veſt from the meridian(for always 
the farther from the meridian the ſtarre is,the ſurer you worke) then ſerthe Finitor ro the latitude, and reckon 
the ſtarres height ſo taken among the almicantares,6: where thatalmicant. and the ſtarres parallel do crofle 
the houreline cutting there,ſheweth the houre diſtance of the ſtarre from the ſouth, which is called Hors ftelle, 
the ſtarres houre: but now by this to get the true houre , reckon this houre diitance ofthe ſtarre on the Limbe 
Eaſtwards, if the ftarre were on theait fide, or weſtwards, if on tae V Veit : and thereto lay the i{tarres apex 
by helpe of the rule, or his degree of Culmination, if the ſtarre be not in the Reeze, and the Reere there {tan- 
ding turne the rule to the deg, of the ſunne, it ſheweth the houre ſought for on the Linbe, This askech muck 

buſtneile by Gemma Frifius Curſor and Brachiolum. 

Example, The 6.9f October 15 8o. I went forth and tooke the altitude of a faire great ſtarre called Hircus 
the Goate 20.deg. being then northeaſt, whoſe declinarion 1s 45 .degrees North , then placing the Finirorto 
the latitude I marked where the 20.almicantare cut the 45 .parallel,the houreline crolsing rhem there in their 
point of meetings ſhewed foure houres & 2.degrees,the houre diſtance of Hircus from the north part of the 
meridian Eaftwards : and that which more is then Gemma Frifius Afcrolabe conld ſherve art one inftant,the 
azirauth croſting therealfo with them, ſheweth in what verrticall circle the ſtarre was, but to the marter:Be= 
cauſe the ſtarre Hircus was on theaſt fide of the North par: of the meridian; therefore in the Northeaſt quar- 
er,[ -zeckoned on the Limbe from North Media nox Eaſtwards,the ſtarres houre vz.4.houres 2.deg-and there- 
to by helpe of therule I laide the ſtarres Aper, the Reere there ſtanding, Iturned therule tothe degree of the 


ſunne which then was in the 2 3 5 deg.of :, and found it pointing on the Limbe 7,ofthe clocke,and halfe an 


houre paſt within little the houre ſought for, 

Gemma Friſius 32, Heere Gemma Frijjus maketh a Chapter to reckon the houres from noone ynto»2 4. 
ending the next day at noone, asthe Aſtronomers doe, and likewiſe from ſunne rifing or ſunne ſerto 24. as 
diuerle nations do,bur ſeeing it (0 cafte and friuolous for our countrie I omit ir; I ſhall adde much and there- 
fore had neede be ſhort in ſome, 

Chapter 28, 


Of the vnequall or planetarie hoares, 


; noe Gemma Frifius 3% 
x Verieartificiall day is accounted betweene ſunne riling and ſunne ſer: the night accordingly from ſunne 
E tothe riling,the 1 2.part of euerie ſuch days called a planetarie houre, fo that as the dayes are longer 


and ſhorter,ſo are ths houres, and therefore called vnequall, They are called planetary becauſe a o cient 
| rone= 
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Aſtronomers have held opinion that the ſeuen planets in order haue dominion,thefe houres giuing that pla- 
nette to the firft heure of the day, after which hee is called as on ſunday. © hath the firſt houre ths 
next 7 then PY | 22 &, whichenderhin the 7, houre, and then beginne agayne the 8. houre with ©, and 
then rorwarcs y Y,ovq.c as betore with the 12. night houres allo, and you ſhal finde that ) will hitterighre 
ro begin the 1.houre of the day tollowing, whereof the day hath his name,which is the caule that the week 
daycs are vornamed accorung tothe order of the planets. 

lagrave, Gemma Frilius appoynteth a particuler quadrant on the backe of the Aftrolabe for the plane- 
tary houres,cyther the fame,or very like ir which Stophler appointes,bur L like norto haue any thing parti- 
cularto one latitude, in {v general a Jewell. would rather doe thus: deuide the ſemidiurnall arch by 6. and 


9 6 p . 
by the quortenc, deuyde the arche of the houre ſought trom Sun riſing: as for examplegthe Sun being in r1.c 


deginning of $5 the {emigurnal arch is 1 2.4.denide that by 6.the quorietis 20.2 deg. admit at 10.2 clocke 
bciore noone, | would know tie plafctary houre,the arch thereof to the Finir ex 35 94.dcuide that by 20, & 


> 
ab 
—— 


let the 5; alone, thence commeth 4. , 5 that is to fay,the 4.planerary houre,and 2 © Pallithar is as good as - 
ParTmcs. | : 

Purefor thoſe that canne no Arithmericke, an eafier waye is thus, and for that cauſe chieflye did I diftin- 
guith all my mcridians by tixes, with great ftrokes: beginne from the Finiror with the next t1xr meridian thar 
cutteth rhe paralel of the ſun,and thence tell every 6. on the (ame parallel with a fticke as they fay, vnato the 
Lrmbe,and count hov many they be, and looke how many tixes you haue on that paraliel,ſo manye degrees 
reckon £9 euzry planetary houre on the fame paralle},as before in the laſt example; you ſhall finde 20, tixes, 
and foure degrees ouer: reſpect nor thoſe 4.but go on with 20.for the firſt planetary houre from the Frazer, 
and 20.for.the next 3and fo on nil you come to the 30, houre defired, and zf you will work exquitely for e- 
very Planerary houre reckoned,account 4.and then fee how oft you can take ont 6,5 lo many degrees,adde 
to the end of your reckoning, znd {o haue you the planctary houre exactly, as in example betore, at 10. of 
the clocxe,twas found the fourth planetary houre, almoſt the 5. therfore i heape 4. together. times, iT 
makerh 20.thence,[ can take 6.3.ttmes:vwhich 3.1 adde to the planetary houre betore toun ; fo rhar novy 18 
3s rhe 4.,  Houre, thats almoſt the fifr. 

Alſo the Fmnirer being ſer to the latitude, he that would denide the 3. arches of the EquinoGtiall, and the 
two tropicks,into ixe equall partes betweene the Finirer and the Lymbe,and fo dravy arches trom tropicke to 
tropicke, by heclpe of eche of thele 3 pricks, might ſo hane the planetary houres for that latitude, but this be- 
ing particuler,is not conuenient inthe /evell. Burif any man did denide cuery 3. parallel berweene the tro= 
Gor in 6.paris,and did bur only ſet great percemmeable pricks at every part,tt woulde {erue and not muche 

ure. This macrer is 210t weigity,and therefore let euery man doe h1s pleature, 


Chapter 29. 
How by theTewell to know tbe Meridian or greateſt altitaae of the 
ſtnne and ftarres. * 


| emma Friſius. 4.4. Et 
He innermoſt circle of the Liz»bein reſpect ofthe Mazer, repreſenteth alwayes the Meridian in every 1a- 
tirude; wherefore the Finirvr being fer tothe latitude, marke where the parallel ofthe Sunne or any ftarre 
doth touch the Zimbe, rhealmicantare touching there with him,ſheweth ſtreighr che Meridian altitude, 


The ſame another way. 

Blagrave. Lay the degrees of the Sunne ot Karres apex to the noone line, and if he bee a South figne or 
Narre,you neede butreckon onthe noone line,the diſtaunce from your horizon ynto him, the ſame is your 
dcfire. As forexample,the 7.0f  layde ro the noone lineſecke out the 5 3 = horizon,chap.29.and you ſhal 
finde rhe diſiaunce betweene it and the 7. of 2, reckoning on the neoneline 297 degrees. Burt ifit bee a 
North figne or ſtarre then laid to the noone lyne,you mult reckon from the horizon tothe Zimbe,and thence 
backe agayne towards the horizons, till you come tothe degree or ſtarre,as tf you wovld know the meridi- 
an height of the 7.of } or np, lay cither of them to the noone line, then from the horizon to the Limbein 


our latitude is alwayes 38 * degreez,and thence reckoning backe, you ſhall inde 3. degrees, which added 


makes 4.1; degrees, the altitude ſought,and fo for ſtarres, 


ne, Chapter 30. 
How to fiade the degree of Medium Ccoeli,or Culmination called midae- 
heauenat any time propoſed, 


emma Frifius, JF. | 

Hedegree of the Zodiacke being in the Meridian at any inſtant,is called in Latine the Gradus medi ('@- 

of fome Culmen Celi,and Cor (olicthatis the top and heart of the heauen. 
; By helpe of the Reete,it is ealilye had, laye the degree of the Sunne in the Zodiacke vneo the houre 
a s time propofed,by helpe of the rule, and thenlooke what degree cutteth the noone lyne,the ſame 15 your 

clire. | 

Example, the Sun being 6.degrees in $},,1 would lnow the degrees of the mydheanen or Culmination, at 
$.a clocke in the forenoone,Iſetrhe 6.0f $}, vnto 8.a clockeby the rule,and then in the noone line towards 


the handle, I ſeethere g=deg.of 77 the deg. fought for,andin the ſame noone line yaderneath I ſee the 95 
of 7,which is called Gradus 1i Cel, the deg.of deepe keauen or the Angle of the earth, T 
© 
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To doe the ſame by the Mater without the reere,firſt to ger theright aſcention of thed : 
and then his diſtance from the South in degrees and minutes, ks this Aſeatincs for —_ —_ haeran 


out of the right aſcenſion of the Sunne, if ir m2y not be,adde 360. to the aſcenſion. & 
for afternoone bowres,adde the diſtance to the aſcenſion, Gif : bi whole i ape 26d s Fo "I {nog 


3 : "+498 you the right aſcention of the culmination,then the degree of the Zodiacke anlwering, is had 


Example.the Suh being in the 6.0f A as before his righraſcentionis 128>,& becauſe the nowre before 
z3 of the forenoone diſtance from the meridian 4..houres or 6 o.degrees.l ſubdud 60.0ut of 1 24. there re- 


ſeth 6 8- degrees, the right aſcenſion of the degrees of culmination:then by the 10, Chap, I findethe de+ 
gree of the Zodiacke,an{iwering thereto,to be 93,degreein qr as before, 


Ch aptcr 3zr, 
To know how much any degree or point of the heanen is dtant from the Meridian 


at any ie by degrees of the Equinottiall. 
Gemma Friſius, 36, p 
| 4. thedegree of the Sunne yntothe houre propoled on the limbeby helpe of therule,and then turning 
the rule about to any degree, itarre or other point in the reete.1t ſheweth 1n the limbe the diſtance thereof 
from the meridian, either in degrees or houres. This propofion is neceſlary for diretions, and needeth 
no example, Note that tor {tarres notin the reere,their deg. of culminatiofh ſeructh the rule applycd theres, 


| Chapter 32. 
How by the Iewell to know the height of the Sun aboxe the horriz,0u enery houre and time 
of the yeere ſitting withm dores : and thereby to make tables ro any latitude, for 
makzng of particuler Dials, as Cylmaers,ringes quadrants, ſuch hke. 


e134, 3 Te 

Ezma Friſusheere commendeth the profite of this Chapter, ſpecially for making tables for particuler di- 
Gui ſaying that it hath a wonderfull facilitie of working by his Aſtrolabe, but truly by my Jewel the 
working is an hidred fold moreeafie:For my finer being once placed to þ latitudeghe that ynderſtiderh 
the 6.chap.the 21.6 26.may ſee his tableas readie made ypon his /evel as G.Friffus,or any man els can make 
him the other way wich 3.0r 4.houres paines ; and that which more is, you 'neede butthe finitor ynto any 
other Jatitude,and ſo 1s your Jewel a table readie made alfo to the ſame,to that you may heereby peruſe tables 
for many latitudes 1n lefle time then you could peruſe for one lacitude after G, Friſe by his curlor and Bra- 

chiolum. 
Example.the 1 3.of September 15 88.the Sun thcn inthe 0.degree of -> I vyoulde know of what height 


the Sun is euery hou rethat day,I place the fuirorxo the latitude vid. x.3.here at Reading, then do I marke 
what Almicantares do cutthe Sunnes paralel! being here the equinoGtial, in the crofling of euery houre line: 
I ce at the limbe being 1 2.0f the clock the 387.degrees or Almicantare: at 11. whiche alfo (erueth for 1. 


inthe afternoone 37.almoſt, at 10.6 2.327.At 9.6 3.26.at 8.6 4.18.6: better,at 7 Sc 5 «9, at6.6 6.0. 
becauſe the Sun then ſerteth,& is nought aboue the horiſon, This doth G, Friſus aduile to ſer ina table, do=- 
ing the like with euery paralel,or eucry 3.paralel at theleaſt,of the Sunnes declination, && waen you; haue 
done,your table ſhalbe no readier then my 7ewel:for the paralel of declination knowne,[ can goe vpon hym 
from houre line to houre line,cither for quarter, halfhourc,or other minute, & there ſec preſently what Al= 
micantare doth limit rhe height, which your table cannot do, exce pt Fou make him almoſt intinurto cuerie 
minure,for which purpoſe only my Jewel were worthieto be accounted of, 


Chapter 33, 
How to know the height of any ſtarre aboue the horizon ſitting cloſe within aorec, 
and thereby to learne to know the ſtarres in the 5kie. 


emma Frifus 38, ; 
His chapter bringeth any man to the knowledge of euecrie ſeuerall ſtar 8 their names, and forother 
vies is commodious:if the ſtar bein the reere whoſe altitude yee ſeek,then lay the degree of the Sunto 
=®. thehoure,& part at which you defire,the height by help of therule, & then curne about theruletorhe 
ſtarres Apex,which ſheweth in the limbe,the ſtarres,houre, or diſtance from the South, by the 30.and if you 
reckon on the rule the degrees,from the ſtarres Apexto the limbe: you haue the ſtarres declination alſo, and 
whether his declination be North or South I ſhewed in the 2.booke 2 1.chap. This done,ſetthe finirer to the 
latitude,& then onthe ſtarres paralel reckon from the limbe his houre diſtance, before found, & mark what | 
almicantare doth croſiethere,the ſame ſheweth the ſtarres height for that inſtante, & the Azimuth allo cut« 
ging there,ſheweth the verticall circle, in which theſtar 15, which is morethen was propoſed. Tg 
But if the ſtarre be not in the recte,then muſt you get his declination by tables, & likewiſe his culmination, 
and vſe his degree of culmination in ſteed of the ſtarres Apex,as in the 24.25 .26, &c. and then proceede as 
before 1n all reſpe&es. | Sans - | 
Blagraue Here G.Friſusſetteth no example, but truly I think it good, becauſe this chapter brought mee too 
knovye the ſtarres as well in rhe 5kig as I did on my rects, 'The fifteenth of October 3 5 7 6, about e7ghs 


The Mathemnticall [ewel. 3. Booke. 29 
ofthe clocke at night,whileſt I was reading of Copernicus renolutions,and Stadins, conferring them toge- 
rhec,I found there tharthe auncient Aſtronomers appointed the firſt deg, ofthe EquinoRiall to begin from 
a ſtarre of the ſecond light,neere the Eclipticke ca led Corarierir, whole longitude was in olde time in the 
very vernal interſeAion of rheclipticke withthe Equinottiall, which tarre by reaſon of the motion of the 
ſtarres Apegea, or more plainly of 8.and 6, ſpeeres called Mozus precesfionis EquinoBfiornn, is gone forwards 27. 
deg.40.min.{o that now heis in the 27, deg.40.min,of Y.Forthis cauſe I was defirous to know that Rarre 
in the sly as well as 0n my Reere, The Sunnethen being in the 275% deg.of >, Ilaydethat deg. to 8, a clocke 
in the L:imbe,thence turning the rule to the ſtarres apex, I found in the Limbe, the ſtarres houre diſtance from 
the South 3.houres and 1 3.degrees,almolt towards the Eaſt,& on the rmle his declination 1 7= deg. V Vher- 


fore I ſer the Finirer to the latitude, and on the 17; parallel Northwards,I reckoned 3-houres and 13.deg, 


inward by the houre lines,and1I found there crosſipg the 3 3= almicantare the heighte of the ftarre: & rhere 
preſently I faw likewiſe the 15.azimuth reckoned from the Eaſt or zenith line, to cut the ſame place of the 
{tarre. Then with ſpeede I er the rule with his fights on the backſide, ready ynto fo many deg,vz,332 aboue 


the line of leuell,and going abroadel turned my facerowards the 15 .azimuth as neere as I could gefſe from 
the Eaſt Southwards,and there might I [ce the ſtarre ſought for through the fight holes, and fo by noting his 
place and the ſtarres abour him.I knew htm cuer ſince. : 


Gemma Friſus 39. To fyndein what verticall circle or azimuth the Sunne, or any planet or ſtarre 1s,anye 


ti e. : pe s 
"Nlgpok Here Gemma Friſtus maketh a ſpecial chap.for that which my 7wellyeeldeth vnasked, as by the 


6.31.38, and diuers other chap.appeareth. Note that before the lodeſtone, found, men fazledby the yerticall 
circles of the Sun and the ſtarres. | 


Chapter 24. - 
How to finae the Meridias line, and the foure quarters of the woride 
called cardines,aners wayes, and ſpecially by the eAſtro- 


labe. 


Frys Friſius, 40. 

Y tie Sun you may doeit any houre,farſt getting the azimnth by the 6, and then lay the rule to the Iykg 
degree Eaſtwards,or V Veſtwards on the Limbe as the Sunne ſhal chen be,andrtherule there fixed, lay the 
lew:!fat on a ſtoole,or by tome deuiſelcuell with the horizon, and turne him abour rill the Sunne ſhine 


through both rhe ſight holes,and then willthe noone line of the Jovell,lye euen in the Meridian,by which you 
may draw your line, but here had you neede of a wyre fet vp plumme in the furthermoſt fight hole, and ſo 
letre his ſhade couer the other, becauſethe Sunne beyng aloft cannor pearce the fightes,as in the ſeuenth is 
faid. 


Another way. Erc& a ſtile or wyre plum on any horizontall plainein the forenoone,and hang the 7ewell 


that the Sunne pearce the ſight holes ,and marke beth whar deg.the rule cutteth in the Limbe, and where the 
ſh2de of the top of the ſtyle endeth on the plaine,and there fer a pricke,letthe Tewell hang ftill,ti! the Sun in 
the after noone pearce agayne the fights, then fer another pricke where the tiles ſhade enderh, then fro 
the ſtile draw a line uſt berweene tiofe prickes,the ſame is the Meridian,and crofle the ſame ſquare yvith a= 
nother.and that ſheweth Eaſt and VVelt. 


Another way. Make a conuenient circle on a plain in the centre, ſtick a ſtile plum, marke both in the fore- 


' noone and after noone,where the ſtiles ſhade toucheth that circle,then dravy a lyne from rhe centre to the 
middeſt of that arche betweene the touches, the ſame is the Meridian. 


Another. The Aſcrolabe placed on an horizontall plaine, as before, and the Sunne ſhining, at Sunne ry- 


ſing, ard likewiſe at Sunneſetting chroughthe ſight holes, the degree berweene both,ſhewerh rhe Meridian 
line. 


Another. Get tie amplitude ofthe Sun by the 19.chap, number it on the Limbe from the noone line, and 


therto lay the rule and rhe Jevelleuel with the hoxizon,marke at Sun riſfing,that the beames pearce the fights 
and then is the noone line your delire, 


Blagraue, Though Gemma Friftus hath ſet downe wayes inough to find the Meridiat,,yet all ofthem de- 


rr v pon the ſhining of the Sun,and in the day time, Therefore 1 wil ſhew two other wayes in the night, 


y the ſtarrs,nortiunginferior to the other. For, in like maner as you did the firſt way by the Sun,may you do 


by any ſtarre having gotten his azimuth by his houre diſtance fromthe South by the 26. or 32. the deg, of 
the azimuth, re-koned on the Limbe,and the rule fixed therto,laying the Jeve! flatre,as before in the Sun,turne 
him til you may ſee the ſtarre, euen with the ſightes which here had needebe wyres both. 


The ſecond way is that which I ved, before 1 knew any other almoſt to ſet dyalles by, and in my opinion 


isnothing inferior to anye of thoſe before. Thus woulde Ido whe I had made my horizontal dial, & ſodered 
on the cocke or Gnomen,l wold chooſe a bright ſtarry night, & then bring forth my dial,6 ſet him on the poſt 
\yhere he ſhould ſtand, then had I a playne {quare little boorde,or rather then fayle, a fayre ſquare trencher, 
this ſquare boord would I faſten or hold perpendiculer,cloſeto the cocke, and ſo turne about cocke, dya!l, 
boorde and all together,till I might fee thelaft ſtarre of the tayle of Vr/a minor, which they commonly ealthe 
ge {farre,euen with the boord,and then was I ſure the cocke ood North and South, and ſo would I naile 
my dyal on. : | 


But in this way you muſt not negle& two things, one js that the boord ſtand plumme vp withthe cocke, 


at the time of view. The other which truely in thoſe dayes I tooke no regard vnto, becauſe I knew it nor, for 
I could make dyalles before I ſtudied Aſtronomy: and that is this: you muſt by helpe of your Jevel, chooſe 
your time, {o that the beginning of 'Y,or 2 be in,or neere the meridian either aboue or ynder the carth.For 


when 
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when 5 & \p arein the meridian,the poleſtarre declineth 3.degrees from the meridian once euery night 
chattime may be had,halfe an houres miſſe will not altep much,or els watch at any time:when the firſt 

of the tayle of vſamaier,called alloth,and commonly the thill horſe of chacles waine, doth ſtand dire&ly 0- 


uer or ynder the pole ſtarre,as it were both euen with a plumme line,then be ſure the pole Karre ig direRlig 
North to ſtrike your true meridian by, 


Chapter 35. 
The meridian fonnde,to finds the Azimuth of the Sunne or ſtares by ſight 


without the honre. , 
emma Friſius, 4.1. 
HE noone line of the leve!placed in the meridian on any horizontall playne by the 3 3.you may turne 
; about the rule to the Sunne or any ſtar by helpe of wier fights,as in the 3 3.,and it ſeyethin the bs 
your delire. | 


Chapter z6. 
The verticall crrcle of the Sunne or any ſtarre,the degree of the Sunze with their al- 
titude abone the horizon, gruen howe to knowe the latitude and | 
what it is a Clocke. 


Gemma Friſius.4.2, | 
Akethe Azimuth by the 3 4.and the altitude by the 1. reckon the ſame among your almicantares and 
| azimuthes on your Reete, && mark where thoſe two crofle one another, theturn abour the reere til the 
ſame point of croſing light on the paralel of the Sunne or Starres declination, & the hourelinelight- 
ing there with them,ſheweth the houre of the Sunne or Starre, The Finitor likewiſe ſhewerh the latitude in 
the 5, This chapter is ſer downe & conuerſo almoſt: if you ynderſtand the 6.the 26. Chapter and orhers, this is 
very caſie. 


Chapter 7. 
- The latitudegthe Sunnes Azimuth and almicantare gizen to finde his place 
iathe Zodiacke, | 


Gemma Frifius 4.3, 


ABoutthe Tropickes this rule is yncertaine,as in the g.chaprer is ſhewed, where in the end of my addition 
this Chapter 1s perfourmed. 


Chapter 38. 
To know what houre the Sunne or any Starre cometh to any azimmbh propoſed. 


Gemma Friſius, 4.4. | 
Lacethe Finirorto the latitude, and marke what houreline cutteth the azimuthe propoſed on the Sunxe 
Per Starres paralle], the ſame is your deſire, ſauing for Starres remember, locus ſolis oftendsr horam , az in 
the 26. 
Blagraue, T have made ſhort of theſe laſt chapters without examples, becauſe my reete with the azimuthes 
and almicantares doth readily exprefle them:but in deede by Gemma Frifus, working in his Curſor and Bra- 
chiolum, examples had been needfull,and ſpecially in this chapter,yvhich by G. Fripusrequireth great paines. 


G,Friſius 4.5 .&6 46, Theſe chapters by reaſon of my nevy Kcere have no matter. 


Chapter 39. 
A Comet,a Planet oy an unknowen Ftarre being ſeenin the chie, howto get his 
longitude and latitude mthe Zodracke,and how by the right 
aſcenſion and declination of any ſtarre to net 
hs longitude and latitude. 


| Gemma Friſius, 4.7 
4 Hen you ſee any Comet, Planet,or Starrevaknowne : Firſt take his altitude,and the ſame In- 

| V Rant pet the houre and minute by the 26.o0r otherwiſe very certainely,and his azimuth by the 
- 34-Then ſetthe fnicorto the latitude,and marke what parallel cutterh the crofsing of the Co- 

mets,almicantare and azimuth,ſo found, the ſameis his parallel of declination,and the houre line cutting the 

ſame croſsing, ſheweth his diſtance from the meridian by the 26, This done, place the degree of the Sun to 

the houre in the Lebe before found:and then in the nooneline may you ſee the degree of culminatis whoſe 
rightaſcenſion ſeeke by thetenth. Noweif the Comet bee on the Eaſt part addeto this right aſcenſion his 
houre diſtaunce, if on the Welt, ſubſtraft it,and ſo ſhall you gette the right aſcention of the Comet, butiF| 
in adding, the number exceede 360.caſtaway 360.alſo ifthe houreUiſtance may not be ſubducted,then add 

360,and ſothe produRis the Comers right aſcenfion, And noyye hauing the right aſcenſion 6 declinatio -— 
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of the Comet, marke where they crofle on another,and-make a prick with ynke,for there is the Comets ve- 
ry place in the heauens then :to know his longitude and latitude, ſer the fnirer to the echprickezand io the a= 
zimuth and almicantare cutring the Qs or Comets place before made,ſheweth your aecſire, as1n the 
17. This isa notable practiſe and hath wonderous viein Aſronomie,and thertore worthie of an example 
atlarge, | | 
7. 600 VVherefore I will ſhew an example, whiche I my (elfe for mine owne delight and experience 
did obſerue. The nienth of Oftober 1580 walking foorth at night,as I commonly dyd,to behold rhe con- 
ſellations, I perceiued Southwardes a ſhimering or dimmelight,in bigneſle to ſight,about an hand breadth, 
bur becauſe the skyes were cloudie, I coulde not well judge wheatherit were a Comer or fome ſtarre, with 
his light diſsipated by the clowdes. The tenth of October,being a clecre ſtarry night, I perceiued wel that 1t 
was a Comette, or rather; of ſome called a crinitall ſtarre : it was then placed vnder the three ſtarres of the 
ighr, called to fight abour two yardes,(o that it made an cquicrurall trian- 
le,with the two vetermoſt of thoſe three ſtarres. The eleuenth of Otoberzthe nyghre was clougdie and no 
Jarres ſcene : the tweltth of Oober,a cleere ſtarrie night againe, and then Ifſawe the Comet was gotren 
aboue the ſaide ſtarres about an ell ro fight, and there made an equicrura!l triangle, with the midtemolt 
of the ſame three ſtarres and the vtter ſtarre VVeſtwardes , wherefore ſeeynge 1 was too wiryte this 


'Chapter : ſhortlze after ſecynge the skyes ſo cleere, I thought good too take a little paynes tor thar 


cauſe, 

But hauinge on that fodaine no meridian readie founde, neither my Aſtrolabe furniſhed wyth wyer 
Cghrs,nor placed as in the 33.and 34. to getthe Azumuth, I preſently deuifed by help cf :vvo long poles,ter 
ſomewhat aſlope,vndertceled wyth two forkes, too hang from the toppes of eache of them a corae vic a 
plummet pitching tnem too and fro, tyll at thelaſt Randing South from them a pretie way ot, 1 night ice 
the pole ſtar euen with both the cordes, which deuiſe here ſerued me in Reed of a meridian line, f. x chen!l 
wenton the North fide of the cordes,and watched tyll the Comet came euen with them : whiche hap- 
pened preſently after I was readie for him : then was I ſure that he was in the meridian or Scuth azimuci:, 
which done,I preſently tooke the height ofthe Comet 387 .deg. allo of the great ſtar called Aldciurau.,t..e 
bulles eye,by whiche according to the 26. 1 foundeit eyght of the clocke the ſunne then becing in the £6, 
degree, 10.minutes of =. | . 

Nowe becauſe the Comets height, videlicet, 38 =,was equall in manner to the EquinoQtiza!s hvigizr by 
the 7. I concluded his declination was o.videlicet,in the Equinoiall it (clfe, and by the 29.his degree of 
culmination 247.degree of 3; ,and by the 1c. his rightaſcenſion 327. And then hauing his richt aſcenti- 
on and declination,lI ſceke them out on the Mater by the 17. and marked where they crofſe, and there 
make a pricke with ynke,for it was the Comets place at the rime of my obferuation. Lally, I turned the 
fuitor to the Eclipticke,and there by the ſeuenteenth chaprer, the azimuth cutting the pricke or place of the 
Comer, ſhewed his longitude 329. and better, whiche more plainelier is the 29. degree of 2x, and the Al- 
micantare cutting the ſame pricke ſhewed me I 2.degree,the latitude of the Comet Northiwardes from the 
Eclipticke.By this chapter and the 17.a man mightmake a-globe, with his conſtellations truer then ſome 
are tbar areſolde. | 

Note that ſawe the ſame Comet or crinitall ftarre, about the Eaſt circle, and about 1 2 degrees high as 
neere as I coulde geſle ypon the ſixe and twentie day of Ncuember next following, for in truth, his proper 


motion wasa mayne towardes the Sunne,though wandering,and then the Sunnes motion bein gtoWardes 
it,they had met and paſled by eche other, b_- 


Chapter. 40. 
Howe to knowe the quantitie of the angles which the Ecliptichemabeth with 
the meridian at any moment. 


Gemma Frifus 4%. 
T hath been ſkewed before that theclipticke doth alwayes diuerſly or vnequally paſle ouer as well aryghe 
horrizon or the meridian of any place,as the oblique horrizon, yet wyth a more dinerfitie and vnlikeneſſe 


in the laſt, then in the firſt. The cauſe(3s it hath been ſaide) is the deformitic of the angles or inclinatiors. 


of the Eclipticke tothe meridian. The determination of this chapter therefore is to teache how too knowe 
this inclination,which 1s very commodious in many reſpeRtes as ſhall bee ſhewed in ther place. 
Firſt you muſt ynderſtande that as oft as two great circles deuide,or crofſe one another,they make either 
4. right angles,or els 4. angles equall vnto foure right angles. Further the 2.oppoſite angles,at eyther point 
of the interſeftion are alwayes equal which inthe T heoremes before my (pericall triangle is manifeſted, 
V Vherefore one of them beeynge knowen, all the reſte are knowen lykewiſe, for doubling the angle 
known,& then taking thatour of 360,degrees,which is the quantitic of foure right angles,there remaineth 
the other two angles, the halte"thereof is one of them: as roo the purpoſe, when $5 is inthe meridian, 
all the foure angles are right angle when Y* or = is there, then the twoo lefler angles are alwayes equall 
tothe complement of the Sunnes g1 eateſt declination : the other twoo, then are eafily knowen as before . 
Know alſo that the degrees'of the Fclipticke alike diſtante from eyther of the EquinoRial points, do make 
| _ angles of inclination, butin ſunery partes of the heauen.In this Chapter thalbe ſhewed to find the two 
tefler angles. 

Firſt therefore by the 29. learne the degree of culmination (that isthe degree of the Ecliptick) in 
which you deſireto learne the angles that he r,aketh with the meridian,then marke howe farre this degree 
2 diſtantirom the next EquinoQtiall point ; the like diſtaunce number on the artike circle from the po. 
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where it toucheth the meridian or lime: for at the ende of this reckoning muſt needes bee the pole of the 
Zodiacke when V or  isin the meridian. Then applying the rule to the ſame poyntin the pole circle, 1 
Mheweth on the {be the leſer angle (ought for,if you reckon fromthe Equinoctiallto therule, = 

For example, | woulde knowe the quantitie ofthe foure angles whicne the eclipttkce maketh with the 
meridian in the beginning of the tenth degree of 5. The diſtance of rhis poynt trom the next cquinoctium, 
videlicet,from Y\ is 39.degrees,then numbryng 39.in thepole circle from the limbe inwards,6: cherto laying 


the rule,[ finde inthe Limbe 71.degrees -.the quantitie of one of the lefler angles, whichc doubled, maketh 


1427+ this taken out of 3 6 o, leaueth 2177.the quantitie of both the greater angles, each of them being 


108-,orthus 71 xtaken out of halfe 360.videlicer, 180. leaueth 1 os. z«yourdeſire : Thus haue you all 


the foure angles . ; 


” 


Chapter 4r . 
To doe the ſame another way. 


Gemma Friſus.4.9, 
Earne the diſtaunce as before from the next Equinodtiall poynt, number the ſame inthe rule from the 
center outwards,ſeck allo the right aſcentis of the diſtance,now learned as thogh1t were diſtanetfro 
and reckon the ſame among the parallels:then mouethe rule vp and downe, vntyil ſuche time thar the 
point of the rule before noted do light exactly on the ſaide parallell, reckoned from the EquinoGtiall,and fo 
doth the rule ſhewe in the limbe,the leſſer angle ſought for as before. 


For example, I would knowethe angles which che 6; .of yp maketh with the meridian,the diſtaunce 
thercof from is 8 27 the right aſcention ofthat diſtaunce from by the 1 0.chaprer, is 81 _ Therefore 
numbrzng on the rule from the center $2=.and among the parallels 81 7e[ turn about theruletyll the 82 


x degrees thereof doecut the 81 Teparallcll,a nd then doththerule in the Liinbe ſheiy $7, deg.the quantitie 
of the lefler angle. 
A thirde waye is thus, gette the declination of the point propoſed, by the fourth Chapter, number 


the ſame on the rule from the Limbeinwardes, and laje it on the pole circle, ic ſheweth on the /:be your 
deſire. 


As in the firſt example,the d eclinatis of the tenth degree of I is 14. degrees 7, that numbred on the 


rule from the lwnbe inwards,and laide on the pole circlegſhewerh 7 15-as before, I coulde ſhe another way 
bur it neecetn not, 


_ Chapter. 42. 
How to finde the horoſcope called the Aſrendent at anytime appointed, 


Gemma 'Frifius &9, 

HE powers of the planets and ſtarres,as they differ in reſpe&t of theirnature,ſo are they cither increa« 

| ſed or decrealed according to their cituation in-the-heauens. For we fee dayly chat tzrpeſtes are chief- 
ly eyther raiſed or ſtayed by the Sunnes riſing, ſetting or comming to tize racridian, & that the moone 

by commyng to thoſe foureplaces,doth rule the ebbyngand flowing ot the Seas, and fomeriacs ray{e tem=- 
pcſts.Beſides that,he that wyll marke it well ſhall finde, that the riling and ſeityng, and comming to the 
amayomigy, a rac great Karres,and ipecially with the Sunne,as in the 25 .woorkerh great cflectsin altering 

the ayre. | 

And therefore olde writers callcd theſe 4. places, the Cardines,and other newer cell chem aogles or 
points,of thc 4.Cardines or angles. Ptolomeus appainteth rhe mici1eaven to be chiefe aad fignifieth glory 
and honour . The next too bee the aſcendent, and tignibe;h life. Then the deſcendent,and fignifieth deathe, 
Laſtly , the /mw» celicalled angulus rerre,the angle of the earth, and fignifieth contrarye ro the mydde heauen, 

But nowe tothe matter againe: the horoſcope or alcendent is the degree of the eclipticke ryſing vppon 
the horrizon at any time propoſed,or zn the beginning of any thing aud chiefly in the natiuitie of a man,and 
1s very eaſily founde by helpe of the Reere thus. 

Place the degree of the Sunne in the Zodiack,ynto the houre propoſed by helpe of the rule applied to the 
linhe,and ſtreight looke what degre of the Zodiacke,cutreth your hoxcizon on the Eaſt, the ſame is the als 
cendent, and thedegreecutting on the V Veſt, the delcendent. 

| Example, . 

Admita childe were borne the 12.0f October 1 5 80. ateightr of the clocke at night in our latitude, and 
that you woulde knowethe aſcendent of this natiuitie. The Sun was then in the 2 9. degree 10. minutes of 
x, whiche cegree, Jay vnto eight. of the clocke among the afternoone houres in the lixebe, and then looke 


ynto the 5 15. horrizon what degree cutteth him on the Eaſt part, finde the 1.degree of 5,whiche is the 


aſcendent. in this example,the North halfe of the Zodiacke crofſeth both the North and the South parts of 
the norr!zon, but becauſe it 1s not the North halfe of the Zodiacke thar riſcth on the horrizon, therfore you 
muſt rake rhe degree which lyeth on the Northeaſt part of the horrizon, which is as I ſaye, 1 degree of 95. 
For on the Suuti1 part of che horrizon, there heth the 1 0. degree of &f. whiche is not too bee accounted of, 
Bu: to proceede further in the example you may alſo(the degree otthe Sunne Ranging art eight of the clocke 
as before) ſve the firſt degree of yp, inthe VVeſt parteof the hotri:._on deſcendente, whereallothe Sourh 
halfe of the Zodiacke lyeth crofſe both halfes of the horriſon, ſothar the renth degree of m. cutterh che 
North parte of the hozciton , whiche muſte bee refuſed, remembry nge alwayes that the North halfe 


gf 
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of the Zodiacke tauſt cut the North halfe of the horrizons,and riſe and ſet on them, and no otber,&  like- 
wiſe, the South, on the South, as is ſhewed in the ſecond booke & 23, Chapter. Further having thus the a(= 
cendent and deſcendent, you may alſo ſee the degree of midde heauen or culmination in the vpper part of 


che noone line 247.in z2,andin the lower part,the degree of Imum cel,er the angle of the earth, the 247. 
of 51 ,and {o haue you the foure angles or principall houſes of your figure for that natiuitie yz.the 1.4.7, & 
10. houſes, 


Chapter 43, 
How to finde the horoſcope or aſcendent another way by 
the Mater. 


Gemma Friſous Clo 


Irſt get the degree of culmination for the houre and time propoſed by the 29. and his meridian altitude 

by the 3 1. Next the quantitie of the angle,which theeclipricke in that degree maketh with the meridian 

by the 39.and 40. 1 hbeſe had,number in the Limbe,the alt. of the deg. of culmin.from che Pole towards 
the EquinoRia!l, and therero lay the rule. Thenin the EquinoQtiall line from the Limbe in wardes reckon the 
guanritie of the (aide angle, founde by the 39.and 40.and from thar place folloywing the houre line there, 
ynto the rule, and from the rule vnto the pole:note the degrees contained on the ſame houre line, betwcene 
the pole and the rule,for thoſe are the degrees of the Zodiacke contained beryeene the degrees of culmina= 
tion,and the ncereſt part of the horrizon. For you muſt ynderſtande that notwithſtanding the horrizon and 
the eclipricke, becing both great circles of the ſphere,doe alwayes deuide one another into equall partes,yet 
is not the degree of medium cali or culmination,iuſt in the middeſt of the halfe Zodiacke aboue the horri- 
z0n,butonely when $5 or Yp.are in the meridian by reaſon of the obliquitie of the Zodiacke: but is diuided 
by the meridian into vnequall portions, whereof the leſſe this chapter findeth out. But ſometime the leſſer 
portion is onthe Eaſt part,and ſomerime onthe V Veſt,and ts thus knowne. For when $5 is on the Eaſt 
part the lefler portion 1s on the V Veſt,and then mult thoſe degrees bee ſubdued out of the degree of cul- 


mination,and when $5 is on the V Velſt,the lefler portion is on the Eaſt,& then thoſe degrees muſt be addcd 


andthereof commeth the horoſcope. 


Example, 
In our latitude of 5 1+,admitthe Sunneto bee in the 20.0f,2k5,and the degree of culmination at the hourg 


propoſed to bee 20. in 55,whole meridian height by the 3 1.is 605.degrees:the angle of inclination of the 
Eclipticke to the meridian in that degrees $2.by the 40. Theſe knowen number in the limbc from the pole 
downewardes,the meridian altitude y1d.60-, and thereto lay the rule,then reckon on the equinoRiall trom 


the limbeinwardes the quantitie of the angletof inclination, videlicer, 82,which lighteth on the $2.houre line 
reckoned from the limbe,wherefore reckon the degrees vpon the ſame $2.houre line betweene the rule and 


the pole,and you ſhall finde 85 +.which is the diſtaunce berweene the mediwnceli or culmination,& the parte 


ofthe horrizon next it. And nov becauſe 9 was on the V Veſt part,you muſt adde this 855-to the degree 
of culminatio,v{.the 20.,of 95,6: ſo proceeding according to the ſequele of the ſignes. the numeratis fallerh 
on the 155.,=,which is the aſcendent ſoughy for, 'Thus have you two wayes tocome by the aſcendent, the 


firſt eaſier, bur this more artificiall by the reaſons of ſpericalltriangles,and by my fift booke may be perfor < 
wed tvo or three wayes. 


Chapter 44. 
Of the twelne houſes,aud what a circle of poſution is, 


Gem ma Friſius. 32, 


A NS_ which ought to be imbraced, hath appointed 1 2.houſesor places, wherein the ftarres & pla: 
nets haue great powers,of which 1 2.the 4.angles or cardines are chiefeſt, For cuen asthe Suns recourſe 
doth not only alter the yeere beyng in the two equinoGtiall points and ſolſtices, bur alſo in every of the 

1 2.fignes, which cauſeth euery moneth to differ from other: euen ſo reaſon and experience teacheth in di- 
ftinguiſhyng the 1 2, houſes, But now all writers agreein ſetting outthe 4. cardines, and greatly diſagreein 
the other $. For ſome beginning from the aſcendent, deuide the Zodiacke into 1 2. equall partes by circles 
necetyng together atthe poles of the Zodiacke,and to theſe doth Prolomeus agree, Otherſome deuideths 
EquinoGtiall by circles fromthe poles of the world into 1 2.equall partes,as Alkabitius,6: Iobannes de Sax= 
©nia. Orherſome(which in deed is the beſt)according to Regiomontanus, deuide the equinoctiall into 1 2, 
equall parts,by circles meeting together at the two interſeions of the meridian withtbe horrizon, and this 
way ſayth he,ſtandeth with moſt reaſon, fince they are diſtinguiſhed by circles, likeynto thoſe which appoint 
the 4.cardines,and meeting together 1vith them at the ſame points. A fourth way did Campanus a famous 
avathematician appointe,deuiding the verticall circle of the Eaſt into twelue equall partes from the ſaid in- 
terſe&tion of the meridian with the horrizon. VVel, howſocuer the houſes bee deuided,thole circles which 
Qiſtinguiſh them, or rather ſemicircles ( for twelue ſemicircles do perfourme it) are called circles of poſition 
and the like ſemicircles may bee drawen by anye ſtarre , degree, or poynt of the heauen, and are called 
alſo circles of peſition. Therefore in ſhort, a circle of poſition according too 1e, Regiomentanusr, whome wee 
meane to followe, for thatall menne nowe doe ſo,is a ſcemicircle paſzing from the twoo interſeRions Se 
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the horrizon with the meridian by any Rarre, degree or pointin the heauens. NotwithRanding by the 7e- 
well we ſhall teachto perfourme them to euery mans minde. | | 

But nowe forthe order of the 1 2, houſes,therein they all agree. The firſt houſe beginneth in the aſcen- | 
dent, and ſo proceedeth vnder the earth, and thereſt in order by the /mwn cel; yntoo the deſcendent, and | 
| thence by the mediumcelivnto the aſcendent» againe, where the 1 2. houſes end. Euerye houſe hath 25 .de- XF 
|} greesforwardes, and five degrees of the houſe that went before, Alſo the 1 2. houſes are ſet downe in a þ 
| Geomerricall figure,as you ſee here to gether with their properties, | 
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Chapter 45. 
To finde the circle of poſition accordmg tolo.Regiomontanus aud Campanus, of any 
point propoſed, and howe mach the pole is clenated abone 
| \|  anyſach circle. 


| 
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| 
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| | , Gemma Friſuus C3, Wc 

T is ſhewed in the laſt chapter what a circle of poſition is, They are alſo as it were certaine Horrizons, 

ypon the which the point or ſtarre propoſed doth ariſe. And intruth enery of them doth repreſent ſome 

WEY 1! | one horriſon in the worlde, whole latitude, or poles eleuation weeſ:eke, and ſv by ſphericall reaſon wee 
[4TH | findezwhat degree of the eclipricke is in cuery of them. And therefore generally thus doe: | 
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| Wl \ houſe, and what exerie 
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Get the declination of the point propoſed by the 4. or 7. and his diſtance from the meridian by the 26. | 
and others.” This done,ſet the Eaſt Azimuthor zeneth line to the latitude in ſteed of the Finiror, and ſo doe 
The azimuthes repreſent all the circles of poſition. The zenith line beeing placed thus to the latitude, as L 
ſay, then in the parallel of declination of the point propoſed, reckon his houre diſtaunce, from the meridian 
before founde.and the azumurh there cutting,ſheweth the circle of poſition,if you count him from the Ze- E: 
nith line: which being had,then to knowe the poles eleuarivn abcue it,doe thus, reckon amongeſtthe Almli= B 
cantares from the Zenith poinr,the laticude of xour countrie vpon the circle of the poſition found:and ther= | 
too lay the rule, then reckon the ſpace between the ſame point of the circle of poſition, and the Lizbe by the | 
d2grees of the rule,and ſo haue you theeleuation ſought tor. By this chapter any man may eaſily make tables 3 
of poſitions for any count rie. | 


For example,in the 4.1.chapter I pong 2 nativitie the 12.0f Oober r5 $0,at $.of theclocke at night: 


I woulde now knowe in what cir:le of poſition the Sunne then was, [lay the Zenith line to our latirude,vz, | 
5 1.Jinſteede of the finiror,then for 8, of the clocke,I reckon $.houres from the South in the Sunnes parzliel : 


being 11 5 by the 4.and there I findeto croſfſe the 28 5.azimuth ynder the Zenith line, whereby I cenc/ude F- 
that the Sunne was then in the 2 8=,Circle of poſition vnder the earch,in the Northweſt quarter. This c:ne, | 
reckoning our latit, vi. 1D, on this 23 azimuth, &p from the zenith point feune;therto lay the rule 62 
you ſhall ſee betweene the Linbe and the ſamepoint ypon the rule 43.degrees.>. the poles elenation.aboue 
the ſame 28;.circle of poſition, ſome were wontto name the circles of poſition according to their latitudg 
as that this ſhould be the 43.2 .circle of poſition, 


Blagraue, Heere you may ſee the wonderfull diverfitie in vie of all the circles in my Reere, TInſommche 
that atany time when $5 is in the South meridian,as heis on the 7ewell,then placing the Zenith line,too the 
latitude, the azimuthes doe ſhew the circles of poſition of euery ſtarre placed in the levell, and point in the 
eClpttick or other part of the heauens without any more ado, wheras by G.Frifius Curſor and Brackiolum 

you 
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yon mult ſtand ſetting for every particular place with much irovble. Heere note that wkerethe Aziwuthes 


do not reach any point, you may but turne abour the Keere {0 that tlic zerithes naGir be to the latitud c, and 
then he {--pplieth cne whole, 


Chapter 46, 
Of the other eight houſes according to Rectomontanus and how to ſet a figare. 


Gemma Friſins © 4o 

He foure angles haue beene exactly taught before in the 41.and others, and the other 8.houſes alſo a- 
| ny man ot capacitte might picke out by the laſt Chapter, but this working bath a pretie methode,Mm hich 
I will not hide: for you ſhall ynderſtand that all the 1 2. houſes are divided with 6. whole circles of po=- 
fition,w hich diuide thequinoGial into 1 2 .£qual partes, Two of thoſe fixeare the horizon and the merivian 
which [1mit out the foure angles, the other 4.are two of ech fide alike diſtantfrom the meridian, bending to«- 
wards tlie horizon alike, and hauelike eleuations ech to his match » and echof them boundeth two houltes. 
So that evien as the meridian doth bound the widde heaueh, and angle of the carth, ſo doth the circle of poli 
tion nextthe meridian on theaſt pait,appoint the 1 1.and 3.houſes, the ſecond next the horizon, the 1 2.6 2. 
lIikewite rwo ctrclgs onthe welt part, ſheweth the other foure houſes, Further knowe that oppolite houſes 
are numbred by like degrees of oppotite fignes, ſo that having founde fixe houſes , they arc had all 12. 
Therefore 4.houles knowne with the Horoſcope and midheauen, there needeth no more tor this turne: & 
thoſe 4.are knowne it the two circles of poſition of the 1 2,houſes, which alſo is of the 2,& of the 3 1.which 

alſo is of the 3.be knowne by their depreſsions ynder the pole in this mann -, 

Place the zenirh line to the latitude as1n the laſt Chapt. and then marks ywhat azimuth cutteth euery 30s 
deg.ot thequinoctall line, the ſame1s the circle of poſition of euery ſuch houſe, to which getthe eleuation'vf 
the pole by the laſt Chap. Thus reckon on thequinoGtial from the Limbe inwards 3 ©. deg. and there ſhal you 
finde to curthe 4.7.azimuth or circle of policion,(eruing tothe 1 1.and 3.houles, whoſe depreſsion vnder the 


pole by the laſt Chapteris 32> deg. Then reckon on thequinoGiiall 30 deg.farther in,videl.60,from the me* 
ridian,and there ſhall you findeto cut the 1 9 circle of poſition ſeruing to the 1.2. and 2 .houſes, wiſe de= 


preſ5ion vnderthe pole by the laſt Chapt.is 475 deg. Theſe two eleuations VZ.3 2 mand 4.7; , keepe well in 
minde: for they ſerue you to get your 1 2. houſes for eucrin our latitude : you ſhal do wel to chooſe th2mi;out 
among the horizons in the 7eye/,and with prickes or otherwiſe difleuer them from the reſt that you may redt= 
lie finde them, writing the number 1 2,and 2.to the 47% horizon on ech fide, and 11. and 3: to the 3 2+ ho= 
xizon,for ſo I alwayes did, | : 
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Theſe things Jong you Thall thus have your 1 2, houſes and the degrees of theclipticke, anſwering them,lay 


the degree of culmination of the time propoſed on 6. of theclocke before noone 1n the Lenbe, where helyerh 
ina right line or right horizon,thenſe for the 1 1. houſe moue forwards the degree of culmination 30.deg.in 


the Limbe, thatis vnto 8.of the clocke by helpeof the rule, then in the horizon of the 1 1, houſe videl.the 32 = 
horizon,you ſhallfinde the degree of theclipticke, beginning the 1 1. houſe, as in the natiuitie mentlonedin 


the 41, Ghapt, lay the degree of culmination, being 247 of 3, vnto 8: of the clocks before noone, you == 
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ſe to entthe Horizon ofthe 1 1.houſe videl, the 3 25 the 25 = of X, which is the beginning of the 11,houſs: 


Now for the 1 2.houſe I mouethe deg. of Culmin.60.deg, thatisto 10, of the clock,& there do Iſeein the 
horizon ofthe 1 2.houſe videl.the 4.75 the 20.deg.of &, whichis the beginning of the 1 2, houſe, burthen 


mouing the Culmin. to 1 2,of the clocke,there appeareth in our horizon videl.5 1 - the Horoſcope or aſcend. . 


videl.the 1,deg.of 95.Now forthe 2.houſe I moue thedeg,of Culmin, 30. deg.torwards vz. ynto 2, of the 
clock at the atternoone, then jnthe horizon of the 2, houſe, which is all one with the horizon of che 1 2.vz. 


the 477 horizon\l[ ſcethe 2 1 of 5. Then remouing the Culminat. 30.deg. farther videl.to 4.0fthe clocks 
there 1 findeinthe horizon of 3.and 1 1. houſe videl. the 325 the 7. deg, 10, minutes of $\, the beginning 
of the thirde houſe, and nowe hauel 6. of the 12. houſes. For the reſt, I neede bur ſer downe in the oppo=- 
ſite houſes, oppoſite ſignes & deg,and ſo is the figure ſet of that nariuitie,as you may here ſee.By this meanes 
you may make tables ofthe 1 2.houſes to euery latitude, perhaps traer then ſome thar are printed, 

Blagraue. Note that you muſtin remoouing the degree of Culmin.alwayes take the degree rifing in theaſt, 
on the ſaid horizons, and furrherthar you be ſure to remember , when the ſouth fignes riſe ,eto takethe deg. 
cutting the Southeaſt part of thar horizon , and when North fignes riſe, the deg. cutiing the Northeaſt pare 


as in the 2.Booke 23,Chapt.and in the 44.isſhewed, 


Chapter 47. 
Of the other eight houſes according toCampants and Gazuluss 


Gemma Frefrus LL 


H: thathath well vnderſtood the laſt 3.Chapr.neede no inſtruftions more as Ithinke,for Campanug, 


as is beforeſaid,deuideth thecircle oftheaſt into I 2.equall parts as Regiomontanus doth thequin o&, 

and thartalſo from the ſame oppoſite points ofthe meridian, croſsing the horizon, wherefore laying 
the zenith line as before.to the latitude, then doth the Fimror repreſent the circle of the Eaſt, or the Eaſt azi- 
muth being there redily diuided into all the circles of poſirio”, which the azimuthes do now repreſent, and 
euery 30.azimuth beginnerh one ofthe 1 2. houſes in order from the aſcendent vnder theearti, and ſo for- 
wards. Getting allo their depreſsions vnder the poles in al reſpects as before,onely herein 15 tie greateſt diffe= 
rence,that you muſt alſo here get the houre diſtance of every houſe from the meridian,whicn the hourelines 
on the »arer ſhew vnaſked, for the zenith line ſtanding at the latitude, you may ſee the 38+ koureline recko. 
ned from the Limbe,to cut the 30. circle of poſition reckoned on the Finitor from the Linbe , and likewiſe the 
86+ houreline to cut th: Co, circle of poſition. The reſt are diſtant in like deg. fromthe meridian, though in 
ſcuerall quarters. And wherein the 45, you laid rhedeg.of Culminarion to 30.deg.or 8.0f the clocke from 
theaſt, for the 1 1,houſe.,you muſt inſteede thereof lay it on the firſt -houre diitance from the meridian found 


vz.38=,Andin ſtcede of remouing the Culmination to 60, deg. or 10,cf theclocke, you muſtlay itto the 
ſecond diſtance videl.6 6— for the 1 2.houſc,then forthe 2.houſle reckon 66 D des, from fixea clocke at nigl:t 


| towards noone, and for the 3, 38= fromthe weſt ypwards alſo, for you muſt note that the axtree line here 


repreſenteth the meridian and the nooneline or horizon after a ſort,in C—_— 

Blagraue, Lleaue out here an example becauſeir differeth not fromthe ynderſtanding of the laſt Chap.bue 
onely in reckening the houre diſtance), ofthe which I preſume, my Jewel being ſo furniſſied with all zeedeful 
circles,ſupplieth the meaningprimefacie witkour icroutng abuut the buſh as Gemma Friſ.dotn.*And as for the 
other kind ofhouſzs after Firmicus and 4lkabitius and others, I ytterly leaue out becauſe my /evelbeing full 
fraught with al necefſarie circles,o$ I fay,yeldeth greater matters with ſmall inſtruments, 6 allo for thatthey 
are vtterly reieted,and none novy in yſebut the firſt way after Iohn Regiomontanus, 


Chapter 48. 
Toknow in what houſe any ſtarre ts at any inſtant and toplace the 
chiefe [farres inthe 12.howſes. 


G emma Friſus. $6, | | 

g0 me haue had a delight to place diuerſe of the great ſtars in the figure being ſet, which muſt thus be doRe; 
Ger the ſtars houre diſtance from the merid. at the inſtant propoſed by the 3o. & number the ſame in his 
arallel of declin.then ſet the zenith line to the Jatitnde,as 1n the 2.1aſt Chap.and looke what azimuth or 
rattercircle of poſition cutreth the ſame point in the ſaid parallel,as in the 44.then mark in thequinoR.line 
whit deg.thatcircle of poſition lacketh of the meridian(for euery houſe is 30.deg.of thequin. after Io.:Regi. 
whom wefollew).The meridian is alwayes the beginning ofthe 10.houfe,wherfore ſo many times 30.as the 
ſtars circle of poſition is diſtant from the meridian on thequinoR@.line,ſo many houſes it Iacketh,or is beyond 
the 10.houſe:ſo that by knowing in which quarter of the skie the {tar is,the houſe, & part is eaſily reckoned, 
Blagraue, Hethat vnderſtandeth al before, needeth no example here,but thus much farther,I wil ſhew you 

as in the 45.you may plainly ſee that 4.circles of poſition with the Finiror, & the meridian,do*ſhew rhe whole 


1 2-houſes,which are as there is ſaidgthe 4.7,and 7 9% azimuthes or circles ofpoſition, reckoned on ech ſideof 


the zenith line as he is there placed; wherefore if you did difſeuer out with ſome diſtin&ion by prickes or 0= 
therwiſe thoſe 4.azimuthes, and ſet theirfigures to them, namely at the zenith line, 4. becauſe hee being the 


horizon beginneththe 1.houſe atthe 1 95 azimuth ynder him: or lefrwards two, for the 2.houſe:at the 4.7.azis 


muth 3 .atthe 90.which is the Limb 4.and ſo round backe againe by tha ſame circles ending at 12.inthe 19% 
afimuth abouethe zenith line. Theſe circles being thus diſtin 6c numbered,are in truth your 1 2. houſes, ths 
zenith ine being at che latitude. So that novy the Rar ox ſunnes diſtance from the meridian reckoned on no 
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parallel as above, make there a pricke with incke , for there is the ſonne or arres place for the time beine, 
and now in what houſe he is, the ſaid azimuthes diſtinguiſhed and figured as before,thewe withour asking. 
This could neuer be done by G. Frifius Aſtrolabe in this manner. 

A ſhort example: the ſunne being in thetropicke of £5,” would know in what houſe he is at 7.0t the clock 


before noone. | ſetthe zenith line in ſteede of the Finiror ro the Latitude,and then | finde that the 2 7x Circle of 
ofition cutteth the tropicke with the 7, a ciocke houreline, which according to the numbers even now placed 
ſewerth me thatthe ſunne is farre within the 1 1. houſe abour =.ncere towards the 12. Or thus more plainly, 


follow the fatd 2 7 circle o:poirtion ynto thequinoiall,and there doth he ſhew that the (unne is in the 20. 


deg.numbred on thequin, within the 1 1.houſe towards the 1 2.that is =, Likewiſe I ſhewedin the 26.chap, 
chat the great ſtarre Hircus was 4.houres and 2 .deg. paſt the north meridian eaſtwards in his rarallel being 
4.5 there wake a prick,6 mariin what houic he then was,you ſhal finde himin the 1 1.houſe ſomyybat more 


then halen, 


Of aireflions, what diretiton is ana by what meanes it is performed l 


Gemma Friſius G 8. 

O dire ſaith To.Regiomontanus, is no other thing elle then to turne about the ſphere yntil the fecond 
place be broughtto the place of the firit, chat is to ſay, vntill the fecond place light on the lemicircle of 
oſition of the firſt, ſome haue called this prorogation, ſome inambulacion, ſome Apieſin.I thinke it ra- 
ther ſaith G.Frifius D:miſiion,or Emiſiion, becaule one place of the heauens by turving of the tphere is emited 
or ſent forth ynto the fice of another place. Whereby ProlJomeus doth call thoſe places which hee rermeti 
chiefe,thatis to ſay,thoſe which may receiue,the chiefeignifiers of our life,and adde power to thoſe hgnifiers 
Tepeus Apheticous: and allo callerh thoſe fignifiers 4phers, as it were Dimiflarics,or Emifſaries, The Arabians 
call them Hylech Plilippus,prorogators. To be ſhorc, Apberacalled commonly both in latin & e ngliſh, Significator, 
or lignifier,is either a ſtar,or ſome notable place in the heauens, hauing the chiefeſt dominion ouer the life of 
man,and Ptolomeus hath 4.almoit,the Sun, Moone, the pars Fortune,& che Horoſcope. There be orher 91+ 
ces alſo accepted of authors,as the midgheauen,and any planet hauing gotten ſome notable dominion: am. are 
Called Aphera and ſignifiers,vntro whom other places ofthe planets,or places filed with the beames oi planets 

are dimifed or ſent, that is to ſay,dyrected. 
For declaration hereof,take G.F,own example of the natiuity of KingPhilip, ſomtime huſbar:d to Queene 
Marie ,\Te vas born 15 27.at a quart. palt 4,of the cloke in the afternoone, the ſun beivg 9.dez. 1n 17, & the 


|t,of the country being 4.0, The agurethereof being ſer there, is found 25 deg. of 111 inthe aſcendent, and in 


the r:icheaucn $5 deg.of f, . And now tothe purpoſe,the Horoſcope is alwayes a notable place. For hence 


do they take theiriudg: ment of the helth of the body,of Iife.and of tourneying,whereforeit is called Apbera, 
or a {ignitier. And Mars which then was in the 2. houſe,is called the promiler, & the 2.place, which by the mo+ 
tion of the ſphere is brought vato the ficlt place, that1s to ſay, ynrothe horizon which is the circle of poſition 
of ihe koro:cope,& this is call.d airection or emiſston. The queſtion is chiefly how many deg. of thequinodt. 
thail pac ouer the circle of the horizon or the meridian, in the meane time, while the placejof F be brought 
ynto the place of the Aphera, For it 1s ſignified that there are ſo many yeres to come before the effect of the Pros 
miſcr ſhalbe performed on the Aphera, This matter1s eafily done by the level for any regton or point of the 
heauens. Seckethe circle of poſition of the firſt place or {iznifier,and his horizon by the 4.4.and 45 0: rather 
7.and ypon the ſame horizon lay the deg. of the Apherain the zodiacke, and marke then what deg. is ia the 
midheauen. And then turne about the Keere yntil the 2. place of the promiler come to the ſame horizon of the 
fignifier, by and by moue the rule vnto the deg. which before was 1n the midheauen, it ſhevwerh on the Linibe 
the degrees paſſed of thequino&tiall, which fignihe the yeares of the direction. 

Asinthie {aid eample,place the Horoſcope being the ſignifier of life vnto his circle of poſicion,that is,vnto 


the 40 horizon, you ſhal ſee on theline of midheauen F, 5+ deg. then turning the Reere yntill the place of P 3 


which then after Alphonſus, was inthe 29.deg, 1 7,min.of 19, be brought vnto the ſame 40 horizon, and ther 
ſetting the rule vnto the $.deg. 30.min of $, you may ſee that the Reete hath gon for\yards on the Limbe 3.4, 


deg.= almoſt,and ſo many arethe deg. of emiſsion or diretion of F vnto the horizon. But heere muſt you 


diligently note that for Aphetaes placed in theaſt halfe of the heauens , that the horizons be taken on thcaſt 
part of the 7ewe/,Ge for thoſe of the welt halfe,on the the weſt part,the reft may be performed as before, Nei- 
ther muſt you here negleR rhe latitudes and declinations of the planets, for which I taught you remedie in 
my addition to the 2 3. Chapt. And here another way to remedie the latitude of any planet,is thus : Get the 
deg.of right aſcen.and thereto lay the rule, whereon reckon his declination from the Limbe inwards. & there 
15 the true place of the planet: this rule alſo ſerueth for all ſtars not being in the Recre, and allo for ſtarres in 
the Recte in workings for time long paſled or to come,becaule fixed larres go forwards in long. a deg.atrhe 


leaſt, in an. 00. yeares, 
Chapter 50. 


Of conuerſe or enerſe direfttonor dimiſcion. 


| Gemma Frifus 59, | | 
V Hen as the fignifier is on theaſt part Ptoloweus, always emiſeth or bringeth the 2.placeynto the firſt 
circle or piace,or o the Apheraes place,& reckoneth the deg.paſt in the meane time, And this he cal- 
teth protection of beames, becauſe that eicher the planets places or their beames are brought vnto the 
Apherzes place, and this is cailed dire&t,becauſe the ſecond place differeth from the firit according to the ſe= 
gueale of the {ignes. But when the Aphera differeth from the midheauen towards the V Veſt, the ſeconde 


place ſhall bethe V Veſt it elfe , and then ſhallthe 4piera bee brought vnto the V Veſt part of the horizon 
| £F 
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to know the direRion of the Apheraynto the Anarera, called InterſeRor , and is ſaide to be contrarie to the 
order of the fignes, becaule the ſecond place, that is to ſay, the deſcendent or point of the weſt , Which then 
is the Anareta, is diſtant from the firſt, contrarieto the order of the lignes. Ofthe firſt manner is ſpoken in 
Che laſt Chap.Ofthelatterjthere necderh not many words,forit is euen like, Forthe deg. of midheauen be- 
ing placed in the nooneline,turne the Reere till the Aphera be brought to the deſcendent, and then the rule laid 
to the deg. which was in midheauen,you may ſee howemany deg. the ſphere hath now gon forwards which 
arethe degrees of the direction, 


Chapter 51. 1. 
How farre, or into what part of the zoaiacke,D mifs:0n or 
direttion ſhall come any yeare. 


| emma Friſius 60, 

T hath beene plainely and exquiſitely ſhewed in what time the Dymiſzion or direion of any place is per- 
formed. nur otrentimes the queſtion is before al the Dymiſsion be performed,into what deg.of the zodiack 

the direftion ſhall come, and he that hath wel vnderſtood the premiſes, ſhal performechis Chapt, with lit- 
ele adoe ; for the queſtion it ſelfe hath a certainedifficultie by the manner of pronuntiation , which I thinks 
belt firſt to expound, for many either pronounce ill,or elſe ynderſtand not the matter wel:for whe as we ſay, 
how farre commeth the dire&ion of the Horiſcope this yeare. It ſecemeth to be ynderſtoode that the Horo=s 
ſcope(which now we cal the Aphera) ſhould be moued in the heauens : but the marter is otherwiſe when the 
Apvera is in theaſt part. Forthen we do not emit or ſend forth the Horoſcope, or any Aphera, but do mooue 
the places following, or promiſers vnto him. Therefore when it is demaunded hovy farre the emiſsion of the 
Aphetaplaced on theaſt part, bath gone forwards: the queſtion is,whar deg. of the zodiacke ſhal come vnto 
the ſemicircle of the Aphera in this orthat yeare. But the Aphera ſtanding on the Welt part: It is more right- 
ly ſaid that his Dymiſ5ion doth occupiethis or that deg, of theclipticke, becaute the Aphera is knowne to be 
moued towardsthe Weſt. Nov therefore togither with an example will we explane the matter. 

Firſt 1n dire& direction, Therefore in the natiuitie of king Philip,let vs appoint the Apherato be the Horo® 
ſcopeit ſelfe, let vs ſee rhen vnto what degreeof the zodiacke the Dymiſsion , or dire&ion ſhall comethat 
yeare 155 4athatis to ſay, what part of rhe zodiack ſhal then come ynto the Horizon circle by Dymilsion vid, 
vnto the Apheraes place. Firlt conſider how many yeares be paſſed from the natiuitie it ſeife , which are 2 To 
for he was born,anno 15 27.Secondly,place the Aphera ynto his place, which is the Horizun,&c note the deg. 
of culmination, then remoue the ſame deg. of culmination 27.degrees forwards in the Lime, and there ſhall 
appeare inthe 40. horizon 111, 2 3.deg.40.minutes almoſt, therefore this deg. of the zodiacke then commeth 
ynto the Horoſcope. en 

Butnow let the Aphera be in the weſt part of the heauens,, as the part of Fortune is inthe ſaid natiuirie, let 
vs ſeeke his Dimiſsion for theſameyeare 15 5 4. place the deg. of Culmination in the midheauen videl. AN 
$.deg. 30. minutes: and numbering thence 27, deg, in the Limbe, and thereto laying the rule,place there the 
degree of Culmin,videl. the 8 of $\. Now then marke diligently the diſtance of the part of Fortune from 
the ſouth, numbering the degree of the Limb betweene the nooneline and the rule placed on the part of For= 
tune. In our exawple they are 45. deg.45 .minutes almoſt, with this diſtance therefore,and the declination 
of the Apherafound before videl.2 2.deg. 25 .minutes north, ſeeke the circle ofpoſition of the ſame Aphera for 
that time, and theleuation to it, and how many degrees of thequinoctiall the {ame ſemicircleis diſtant from 
the meridian. Therefore by the 44. or 47. Chap :, the circle of poſition is found diſtant from the meridian in 
theaſt circle 41.deg-4.$.minur, Theicuation of the pole 1s 25. 40. The ſame ſemicircle doth cutte off from 
the weſt quadrant of thequinoCtiall 34, deg.zo. minutes as neere as may be gathered by aſmal! inftrumenc. 
Now therefore we haue tie circie of polition of the part of Fortune for 27.yeares paſſed, the queſtion now 
15,what deg, of theclipricke was in this circle of pohtion in the beginnin g of this natianrie, For it may right= 
ly be ſaid that the Dymiſbion or direction of the part of Fortune is come yato it, But {ceing this 13a general] 
rule,it is better to ſhew it in a Chap, following. | 


Chapter 52. 
To finde what degree of theclipticke occupreth any circle of poſition at any time, 


Gemma Friſius 61, 


His Chapter is very commodious,yet comberſome by rables,G& therefore the more pleaſant by the Iewel, 

'T js but in effe&tthe 45-and 46. euerſed. Ger the ctrcie of poticions eleuarion by the 45 and his diſtance 

- f-om the meridian,as :n the 47. Theſe had if the circle of polition, ſhall be oriental and noQurnall (that 

is) vndzrthe earth, reckon on the L:nbe his diſtance from the meridian found, from theaſt point towards mid- 

night, and thereto lay the deg. of /mun cali, or the angle of the arch, if ortentall and diurnall then towards 

noone, and there lay the Culmination, if occidentall and noQ. then from the V Veſt towards midnight and. 

there lay the 7mwnz celif there diurnal, towards noone,and there lay the degree of Culmination as in the 46, 
Chapt. And ſo the deg.of theclipricke cutting the circle of poſitions horizon is your deſire, 


Exareple, Admir the ſunne be in 85 deg,of m the Mediwn celi, or Culmination, then 65 of yy. the Iman celi 
or angle of the earth6+ of >:,theleuarion of the 48. poſition ynder tbe arth eaſtwards, being bythe 44. 31 5 
his diſtance fromthe meridian 29.;,which I reckon from theaſt towards midnight on the Limbe, iand thereta 
lay the deg.of Imwncelividel.6 | of:£: then looking on rheaſt part of «the 315 horizon,'1 finde there the 105 
of np,the deg. of thecliprick, occupying the 43.circle of poſition noRurnal. Likewiſe for the 48.poſition diur« 
nall Ezſtwards the degeof col min. vicel. 65 of /, laid 29; deg. towards noone, you ſhall finde in the ſame 
21 _ horizon 1% T of >, remewt.rn g alwayes ro looke on the North Horizon for north lignes, Cc 10 Contr a= 
Ti%LE, as in ths 2. Booke and 2 3, Chapt, Looks farther the 4 Booke, Chap 
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Chapter 53. 
To know the quantity of the anole of the inclmation of the Eclipticke ta the ho- 
112,01 at any degree of the Eclipticke. 


Gemma Friſius, 623. 
 -7q372His chap.is very profitable about the occultations and appearing of ſtarres, and alſo for the deforma* 
| tion of Eclipſes, Firſt therforeplace the deg. propoſed yntothe horizon on the Eaſt,then reckon the de- 
grees of the Eclipticke betweene the aſccndent and miaheauen,if they exceede go.then take the deg. 
betweene the midheauen,and the deſcendent,or take the firſt out of 1 80.all is one; next get the meridian al- 
tirude of the degrees of midheauen, Theſe had,reckon on the rulethat diſtaunce berweene the horizon and 
mydheauen outwards from the centre, and moue the rule vp and downe till the ſame poynt do cut the pa= 
rallel anſwerable to the __ of midheauen,and fo doth the rule ſhew in the Lizbe, reckoning from the E= 
quinoctiall the quantity of the angle ſought for: which 1s alſo the lefler angle,as in the 39. and therfore ſub=- 
duRted out of 1 80.leaueth the greater,and this lefler angleis alwaies the height of the Ecliptickes 9o.deg.or 

nonage/s.gracus from the horizon. 

Example. In the yere of our Lord 15 90.the 20.0f TIuly the 19.houre 30,min,whichis-at halfe an houre 
paſt 7.the nextmorning (for Aſtronomers begin the day at noone, and reckon agaynetil noone ynto 24.1 
their tables) there ſhall be a great Eclipſe of the Sun, the Sun and moone both being in coniun&ion in the 


7-,deg.of {\.; wherefore placing the deg. of the ſun ynto 7.5.of theclocke 30.min.l ſee 1 0. of np inthe 


aſcendent,and in the deſcendent 107. of X, and in the mydheauen 4.in 17, I would now know the quan= 
tytie oftheleſſer angle made betweene the Eclipticke and the horizon. From the aſcendent to the mydhea- 
ucn,are 967.deg.take thoſe out of 180. there reſterh $3.+.the meridianaltitude of the degree of culminati* 


on,v2z.of 4.0f3T,by the 28.is 5 9.7.deg. This done, recken the degrees berweenethe midheauen and the deſ= 


cendent,vz.$ 37.0ntherule from the centre,and lay the ſame degree onthe 5 9;-parallel,& ſo docth the rule 


ſew in the-Limbe,reckoning from the EquinoQtiall 60.deg.the quantity of the angle ſought for,which is the 
heightof the nonageſ. grad.or 90.deg.of the Echpticke abouethe horizon. 

By this angle many things are brought abour,as ſhalbe touched hereafter. | 

Blagraue, It may be that Gemma Friſius tooke the courſe before abour this chap.for better ynderſtanding 
of the chap.foliowing,or els I mult ſay hee ouerſlipt another more eafie way,as hee himſelte ſaieth, learned 
mendo wany times, which I wilhere ſhew you. 

Place the deg.at which you require the angle, to be aſcendent: thence reckon vpwards 20.deg. on the Zo= 
diacke,therto lay the ruts,which ſheweth 1n tic Limbethe dittance of that yo.deg.from the South by the 30. 
and berweene the Limbe and this g0.deg,of the Zodiacke,rckoning on the rule, is the declination thercot by 
my addicion to the 4. chapter. Theſe had,ſzeke on the Mater where this declination and diſtaunce do crofle 
by the 26.and the Almicantare (the Finiror beyng at the latitude) cutting there,ſteweth the ar, gle ſought for. 


As in example before, the 105.of np,beingaſcendent,] reckon on the Zodiacke ypwards go. deg. it ligh= 
teth on the 1 0- of 17thereto I lay the ruie, where I finde the diſtance of the ſame 107.of Tt, fromthe ſouth 
29 be 7,deg.-and his declination by reckoning the deg.on therule betweeneir and the Limhezto be 2.2. and 


better, North. Theſetwo being had, ſet the Finirorto thelatitude, and then marke where the 72.houre line 


reckoned from the L:mbe,and the 2 2.parallel do crofle,and there I {ee cutteth the 6 0.almicantare, as before, 
the angle ſought for,with lefle trouble, 


Chapter 54. 
How to finde the altitude of the Sun or any peint of the Ecliptich abone the 
bortz.0n at any time etherwiſe chen bath yet bin ſhewed. 


Gemma Frifius 67, ; 


He houre giuen, with the Sunnes place: the aſcendent 1s knowen bythe 41.and by the & 2.the altitude 
of the nonag.grad.ot go,degrees fromthe horizon,wvhich T reckon of the Limbe on the Reerc, and thereto 


lay the labell: this done,note how many degrees the Sun,or point giuen,is from the aſtendenr or deſce= 
dent, ſo many deg. reckon on the rule from the centre, where the Almicantare cutting,ſheweth the altitude 
fought for, 


As in the example of the laſt chap.the houre being 7,and-30,tmin.theaſcendent thereby 107.ofnp, and ſa 
the altittide of the 9o.degree 60. V Vherefore theſe being had, I would alſo know the altitude of the Sunne at 
that in{tant,being then as is ſaide in the 75.of yp,to perform this,I reckon in the Linbeor vttermoſt azimuth 
of my Reete,,the altitude of the go.deg.of the Eclipricke,vz.60.deg.and thereto lay the Labe!l, then I reckon 
'0n the Label, from the centre the ſpace between the aſcendent,videl. 1 07-.Np,& the ſuns place, vz.. 75 Whi- 


cheis 33 deg.+.And there do ſee the 28+.almicantareto cut the Labe,which is the height of the ſunne for 


thetime of that Eclipſe, In like maner may you come to the height for that inſtant,of any deg. of the eclip- 
ticke by their diſtance fromthe aſcendent or deſcendent,the Label! Kanding ill there which in calculating 
the Eclipſes Kandeth in great ſteede. I. 


Chapter 55. 


To finawhat angles the circle of altitude makethwiththe Ecliptiche at any 
pot thereof aſſigned. | 
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Gemma Friſius 64, 


His chap,ſerueth chiefly to deſcry the ſunnes Eclipſes, wherein is almoſt the greateſt labour and diffy- 
\ ; culty of Aſtronomie and Arithmeticke but ſhal be eaſily performed by hel peof this /ewe/, Firſt note that 


' Gemma Friſius meanerh þy the circle of alcitude,the vertical circle or azimuth, wherein the ſun or an 
other deg. propoled,is. Then to proceede,gettethe diſtaunce of the point propoſed from the zenith, by ſub- 
ducting his height learned by the Jaft chap.out of go. Likewiſe learne by the 5/2. the diſtance of the noucge/#, 
gras.or g0.deg.of the Eclipt. from the zenith: theſe 2. being known. reckon the greater of theſe on the rule 
from the centre,& then moue that note onthe rule ynco the paral. of the lefler Jian ce,and(o doth the rule 


heyy in theL:mberhe quantity of the angle, reckoning from the EquinoR. As if in the laſt queſtion of the E - 


clipſe, wold know otthe angle which the circle of altitude pasſing by the Sun,doth make with the Eclipt, 
I ſecke the diſtaunce of the Sun from the zenith, by ſubdutting 2 8—.from 90,61 a Likewiſe ſubduQing the 
height of the go.deg.vz.60.from go.there reſteth 30, his diſtaunce from the zenithallo. Now doe I reckon 
on the rule 61 7-deg.and there make a note which lay ynto the 30. parallell, and fo is the angle ſough to, 


found tobe 34;.ſhewed on the Limbe by the rule, 


This is atwates one ofthe leſſer angles,as in the 39.chapter,and is towardes the Eaſt, when the poynt of 


the Eclipticke aſsigned, is on the Eaſt part of his go.degree,and on the V Veſt if otherwiſe. V Vheretore thig 
angle found, vz. 34.7. ſubducted out of 180.therereſteth 145 .che quiticy of the greater angle asin the 39. 
Furthermore know this for a certain truch,that the angle found in this chap. is that which they cal the an= 


gleof latitude, becauſe the parallaxis or diterlity of aſpect, which happeneth in latitude is ſubrended or ly = 


eth vnder it, and this angle if we ſubdutt him out of go. there ſhall kce left the angle which they call the an= 

le of longitude;bur whereto theſe belong,and to what vſe they are ſought, ſhall bee ſhewed here ſollowing. 

Blagraue, Inthischap.the Equinoctiall repreſenterh the Ecliptick,and the rule,the yertical circie of the ſun, 
the poynt noted in therule the zenith,or rather the like diſtaunce from the Sunne:the other way or down= 
wards the centre of the leveilrepreſenteth the point of interſe&ion with the {unne:the line between the note 
in the rule(which as I ſaideis the zenith)and the EquinaGtial,is the diſtance berweenethe zenith,and the go, 
deg. but rather between the like deg.on the azimuth beneath the ſun. The reaſons hereof I will ſkew ſome- 
whatmore largein my 5.booke,and omit them here, both becauſe roo much redious matter together might 
cloy a young tudent,and alſo for that I meane to Meyw,hoyy to find al ſpherical triangles on the level, which 
Gemma Fritius inſtrument could neuer doe, 


Chapter 56 
How to finde the parallaxis or dinerſity of the faht of the moone in the 


circle ef altitude, 
G emma F riſeus, 6 To 


F- is by demonſtration affirmed in Ptolomens works & other famous authors,that the globe of the earth is 
but a point in reſpect of the heauen it ſelfe:thatis to ſay an vnſenſible Lignefie in compariſon to the hea= 

uens. And that whether a man bein the centre of the earth, or on the circumference,there commeth ther= 
by no diuerfity of any apparents1n the heauens: heereof it commeth that ail dialles are made, as though we 
dwelt in the centre of the worlde, neyther hath any man found diuerſity therein, were he neuer fo ingeni= 
ous or practick.But as theſe things are muſt true,and ſtand ypon good demonſration,yetin ſome of thepla- 
nets it 1s not ſo, For although the fixed itarres, andthe highermolt planets, becauſe of rheir vynmeaſurable dis 
ſtance from vs,make no diuerſity of fghtto vs, from that which 1s ſeene in the centre of the worlde ; yetin 
the lowermoſt planets how much the ncerer they be vnto vs,ſo much the moce 18 perccined the euariation of 
their place appcaring fromthat which they haue vnto the centre ef the world. For you mult vnderſtand that 
all calculations of the motions of all the ſtarres and planets perfourmed by tables or Ephimerides,are done & 
made to the centre of the world. Now becauſe the ſpeere of the moone is neerelt vnto vs,thereis perceyued a 
manifeſt diverſity betyeene her place, which we ſee dwelling here on the circumference of theearth, & her 
place which a line drawn from the centre of the world through the moon,doth ſhew:becauſe the ſemidiame= 
re:: of the earth, according to which quantity we dwel from the centre, hath a ſenſible bigneſſe ynto the dy- 
ſt:unce of the moones ſpeere from vs. This diuerſitie1s perceyued not only in the moone, but alſo in Mercury 
and Venus, and ſomewharin the ſunne, though verye little, and ſcarce percciuable : this diverſity of ſighe 
ca.led of Prolomeus, Parallaxis, is greateſt in the moone :2n thereſt it is almoſt negleGed, neither is it alwaics a= 
like in the moone:whichis a ſure argumentthat the moone is not carried in Homocentre ſpeercs, as ſome 
woulde have auouched.But how much the morethe moone departed from the centre ofthe world, and be- 
commeth Apogea,ſo much rhe lefle happenerh this parallaxis,and how much the ncerer ſhe commeth to-the 
earth being Hypogea,ſo much the greater is this parall, ſo that the greateſt parallaxisof all, is oneCegr.6.min, 
And the leaſt which happenerth, the moon being in perig. is but'5 0,min.omitting a few ſeconds : inthe ſunn 
this parall.is 3.min,onely. This parallaxis,when iti: ſimply ſpoken of,it is meantthe moone or planetbeyng 
in the Finizor or horizon, in the zenith they can haue no parallaxis:for there the beame proceeding from our 
ſight,is all one with that which cometh from the centre of the world, but the more neere to the horizon, ths 
Freaver: Theſe things are plaine to thoſe that ynderſtand the theorickes, and are excellently demonſtrated by 
Ptrolomeus. | 

The ſcope therefore of this chap.is by the greateſt horizontall parallaxis, gwen how to get the parallaxis 
of the moone for the altitude ſheis 1n, | 
Gette therefore out of tome tables of Eclipſes, or out of Copernicus, the moongs greateſt or _ 
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The Mathematicall Tewell. 3:;Booke. 71 
zontall parallaxis fot the fight,ſhe is in her ſpeeres, and likewiſe the moones height about the horizoh by 
the firſt or 32.though commonly in an Eclipſe, ſhe differeth not from the ſunnes height. Then number the 
horizonrall parallaxis on the Limbe from the Equinoctiall vypward;and therto lay the rule: which done, rec- 
kon on the rule from the centre,the moones diſtace fro the zenith, or inwards from the Limbe the moones alti= 


tude all is one, the parallel cutting the rule there ſheweth your deſire. 


This inſtitution bicauſe it is moit pleaſant, by the which not without admiration of moſt men, Eclipſes are 
prognofticated long time before they happen,deſeruerh an example, 


As in the Eclipſe liketo be 15 go-mentioned in the 5 o.chap.the ſun & the moone ſhall bein the 7:de,of 


A.this I ſay is their place calculated to the centre of the world: in the which luminaries ſhalbe coninn. Now 
therefore the queſtion is, what the ſun 6: moones viſible place ſhalbe, thereby to gather the euariation of the 
Eclipſe. For by reaſon of the cuariationh of the ſight or parallax.they fall nor be tcene here coniunR, as they 


are found to be in reſpect of the centre of the world: the altitude of the ({ 1s found 2 $8, as well her Iatitude 
being 20,min.North;a2 her longitude accounted of, the greateſt parallaxis I found 5 2.min. Therfore in the 
Limbe I number not 5 2.min.as I ſhould doe,but I reckon 5 .deg->.almoſt: fo that ech deg.ſupplieth 10.min. 


the 5 .deg.being here for the 50. tiin.and the other F-almoſt for 2,min,which 13 done becauſe cls a huge in- 
ftrument would be too little to perform chis matter exaftly, The rule being ſo ſet at 55 deg. almoſt, I rec= 


kon inwards thereon the height of the moone,vz.2$=.and there ſecto crofſe the rulethe 4.parallel, now 


raking forech of the 4-parallel 10:min.and for the half 5 .min.there commeth 45 .min.the moonesparallax= 
is according to that height and placet that is to ſay, the moone | 
ſhall be ſeene here 45 .min. lower then in truth ſheis,in re pet 
of the centre of the world in that Eclipſe. 

Likewiſe appointing 5 .deg,for 3.min.the greateſt parallax. 
of the ſun,euery deg,is 40.ſecondes: there place the rule,& rec- 
kon the ſaid 2 8 .deg.iawards it ſheweth the 47eparallel,whi 
che commethtoa 8.{coreand ten,or 1 70.ſeconds, deuide that by 
60.there commeth 2.min.6& 5 o.ſeconds, the parallaxis of the 
ſun. Here you muſt take heed that you (eeke not to work grea- 
tcr angles in this manner; and in theſe Jefler, that you exceede 
not 10,deg. on the Zimle:for this eaſe ſerueth bur in ſmall an- 
gles, where the queſtion is of minutes, which in greater wilnor 
holde proportion,burif a third or 4.part of a minute be wan- 
ting,the errouris not much, but ſo much of a degree is not al- 
lowable. 

Blagraue, Gemma Friſius ſaith before ia this chap.that the 
moones greateſt horizontal parallaxis is 1,deg.6.min. beeyng 
in her Perigeon,andthatthe leaſt horizontall parallaxis is the 
moone being in her Apogeon 50.min. For the reſt he referceth TT. 
youto tables. But now becauſe I woulde not haue any deficous hereof, to be ſtalledr of Iacke of rables or 
ſight in the Theorickes: I will ſhew you after a blunt ſort howto gette the horizontall paral. ofthe moone 
according to her itght between her apogeon and perigeon, by helpeof an Almanacke: 

Firſt I would haue you ynderſtand that at every change and full of the moone, ſhe is1n,orvery neere her 
apogeon,and at cuery quarter,in, or neere herperigion,therefore when as if it be true as Gemma Frilius ſai= 
eth, chat the greateſt paral. inthe perigeon is 1, degree 6.min, andtheleaſt inthe apogeon 50.min.ſubdu- 
Ringthe lefle from the greater,there reſteth 16,min,the difference. The ſpace of time betweene the quarter 
and full,or change,is 7.dayes,g.houres orthereabouts, which maketh 1 7 7.houres,but account it here (for it 
hurteth not greatly) 1 8 0.houres, Novy therefore this knowen, teckot: the difference of theſe horizontall pa= 
ral.vz.16.min,onthe Lime from the EquinoGtiall,or rather as you were wont 8. deg.ſo euety deg.repreſen= 
teth 2.1nin.thereto lay the rule: and by helpeofan Almanacke learne howe wahy houres the moone is di- 
ſtaunt frow the next ful or change, and reckon on the rule for euery two of thoſe houres one deg.on theruls 
from the L-mbeinwards,and there marke what parallel cutreth: for it ſhewerk the minutes tobe added to the 
moonesleaſthorizoncall paralazis,videlicet 56.1 would needes knowe her horizontall parallaxis, I looked in 
the almnacke, and there I ſawe ſhe was at the full the 22. of Oober, at 6. ofthe clockeat nighte. I caſte 
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howe many houres were paſſed and found 5 0.houres, then laying the rule on $.deg.in theLimbe, which here 


repreſent ech 2.minutes. I reckoned thereon from the Limbe inwardes, for thoſe 5 o.houres 25, deg. there L 
ſaw the 75.parallel to cut,which here repreſenteth but 1 4..min.to be added to 5 o.it maketh 645.min, or 


1.deg. 47-min.the horizontal parallaxis for the time ſought for. VVhich being had,I might therby as beforg 


getthe moones parallaxis for the height, ſhe was at ſed hec rudieri Minerua, by reaſon of the moones Epicircle, 
which cauſcth ſome errour, | F 


Chapter 57, 


How to finde the parallaxis of the noone or any other planet or ftarre inlongis 
ride and latitude of the Eclipticke. 


Gemma Friſus 66 


THE parallazis beyng now found in theciccle of altitude, in whiche cixelſhis muſh nogdes hippen * You 
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all vnderſtand that ſometime ir happeneth 1n longitude, whereby the ſtarres ſeem to have another longi- 
tude then is found in tables calculared to the centre of the world, inſomuch that if the tarre ſhalbe from the 
aſcendent, lefle then 9o.deg.he hal feem to haue a greater longit.rhe in truth he hath, bur being firuate V Veſt 


wardes from the go. degree he appeareth to fightin lefle longitude : butin the middeſt or 90.deg.of the E- 


clipticke, hemakethno parallaxis in longitude, but allin latitude, Forthen the circle of altitude is all one 
wyth the cyrcle of Longitude of the ſtarre yilayng from the pole of the Zodiacke by the Zenyth. 
But w: enthe parallaxis talleth wholly in Latitude then the Eclipricke multe of neceflitye curte rhe Ze- 
nith and bee madeone circle with the circle of altitude,this happenethonly to them that dwel either vnder 
one oi the Tropickes,or betweene both. In other places rhe parailaxisdoeth partly alter the longitude, and 
partly the latirude,ſo that the neererthe moone ſhal be tothe 90.deg. of the Eclipticke, ſo much the greater is 
the parallaxis of latitude and of the longitude lefſe: and contrariwiſe the further be is from the go. degree, 
ox wah is the parallax of longitude,and thelefſe of latitude. And hovy much either of them 15, may thus 
e had. | . | 

Seeke by the 5 4.the angle which the circle of altitude maketh withthe Ecliptick in the place of the moon 
or of the ſun;and by the laſt chapr. the parallaxis in the circle ot altitude, reckon the quaninty or the avgleon 
the Line irom the EquinoGtial,and thereto lay the rule,then on the rule from the centre our yards, reckon the 
parallaxis found by the laſt chap. reckoning for euery 5 .minutes therot one ceg.on the rule,a; you there Od 
on the Limbe,the parallel cutting rhere,ſheweth the parallaxis ot latitude,accountirg accordingly cucry paral- 
lel for 5 .min, Likewiſe following the houre line cutring the potnt of the rule with he ſame parallel voro the 
Equinoctial linezit ſhewerh the parallaxis of long,reckoning from the centre, taking euery houre line for 5, 


min,alſv,As inthe 5 4.chap.the angle of the Eclipricke with thecircle of altirude was found 347:the paral= 


Jaxis in the ſame circle by the laſt chap, was then 45.min.I reckon onthe Limbe 3 4.5 deg. and thereto lay the 
ruls: then on the rule I reckon from the centre 45 .min.orrather 9. degrees,ſo that every deg may beere re- 
preſent 5.min.then doel finde to cut the rule in that 9.degrees,the 5 ,parallc) which gere repreſenteth burg. 
times 5.min.yidelicgt 25 .ſ0 many min.is the parallaxis in Jatitude. Then follov-ing me houre line, cutting 
the (aid 9.deg.of the rule, with the (aid 5 .parallel he ſheweth on the Equinoct;3) inte 7.5 degr. reckoned 
from the centre, which taking euery deg.for 5.min.are 3y.min.almuſt, which i; rhe paratſaxisin longitude of 


the moone at therime of the !ayde Eciipſe. And becauſe ſhe 1s then Eaſtiyarcs from the yo. deg.therfore the - 


longic. of the moone ſeen,is greater then the true longytude. And therby it is euident that the valible contun=- 
, of py '_ ; 
ction ſhal goe betore rhe true, fo long rime as the moone by ouergoing the Sun may get 39. min. winch 15 the 
euariation of ſight or parallaxis in longitude. 


Beiolde this figure, 


FR 
nay Centre of the world, . MO - E « Yr 
S The place where ive dwell from the Centre. Fa 
K The Zenith, H T the horizon. | SE 


K B The circle of altitude, A, rhe Eclipticke. 
R E The true place of the Moone in the Eclip'e. 
S D The place teene. ; 

Q C The parallaxis in the circle of Altitude, 
C V Theparallaxi: in Longitude. 


N O The ſpeere of the Sun. BY ES NT ak 4-08 Lo I 
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Chapter 5. 
Howe to finds when the Eclipſe of the Sun ſhall be, 


G:mma Frifus 67, 
p Ir ſearch diligently when the time of the Suns Eclipſe ſhall be, which then jn truth is, when as the Sun 
and the Moon are ſcene in one longitude. It hath byn already aide ingenerall if che coniunRion of the 
© lights happen between the aſcendentand the go.degr.of the Eclipticke,thac the viſible conjunRion go- 
eth betore the true, as much as rhe parallexisin longir, commeth to: bur if the place of coniunRion be VVeſt 
from the 90.deg.then the viſible conjunRion(rhat is the midſt of the eclipſe)ſial follow the true coniunRion 
according to the ;roportis of the parallaxis in longitude. Therfore the time of the Eclipſe is gathered by the 


parallaus in longitude. Az in the example before,the parallaxis is found 39. min.in Jongitude, ſo much the 


mooneoth exceede the * un almoſtat thehoure of the true coniunRtion. ) he queſtion is now, howe muche 
tirue it wt} come roo, while the moone 18 ouergoing the Sun this little ſpace. Therefore we muſt gather how 


muche the Sunne and how much tl;e Mocne doegoein an houres ſpace, and howe much the motion of 
the kioone is greater then the Sunes.in an houre, andthart according to fight,if a man wil handle this mat= 
ter curivuliy. Phe hore motion of the moone 3s thus had, The time of the true conjurRion ofthe © and C 


knowen by ables ſorthat purpo!e, and the parallaxis in long, found by the laſt chap. if the con'unRion bero 
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the © and ({ as before, Let the parallaxis of longitude be added to the true place,if the mocne be Faſtwards 
fron the 90.deg.of the Eclipricke, but fubduct it our of the true place,if the @ be V Vatiwards, and 1o ſhall 
you haue theyr [ca viſa, places {eene. Burt if the true conifiction be paſt: which happeneth when the piace of 
the true & 15 1n the oriental quarter: then ſubdutt one houre,& ſeck the locaverathetrue places of the © & 
g,for that ime, and their parallaxes in longitude and latitude, And againe,2dde or jubftract the parallaxes of 
long.ro or trom the loca vers the true places of the lights, and fo haue you therr ca vi/a their places teen. The 
ſubcuct che {eene place of the time going Lefore our of the ſeen place of the time following,fo hauec you the 
morusviſis che motion ſeen: that is, hov much the plance goeth forwards in the Eclipticke according 0 {1ght, 
But if you delight curious angerngs lag mult do this,as wel in the Sun as in the moon. And the you mult 
take the Sunnes motion ſeene,out of the moones motion ſeene. So ſhall remaine the { uperation or excecaing 
of the moone aboue rhe Sunne in one houre according to fight. Now therefore by the proportion ctthe pa- 
rallaxis in longitude vyto this noure ſupert:on you may gather the time betweene the true and teene con 
zunction or Eclipſe:appointing the farlt number of the preportion, the houres outgoing or ſuperation of the 
moone. The ſecond one houre or 60,mtn. The third, the parallaxis in longituge, So hal come ferth tho min. 
f the time ſought for, which being added too or {.btrafted from the time of the trac coniunRion, thewerk 
the time of the Eclipſe. Theſe min. are added when as the place of the conjunt. n khappenctl inte v5 ct 
quadrant of the Eclipticke, and are ſubdutted inche Eaſt quarter. But this prontableimiticnuon mill neo ics 
haucan example. ; 
VVherfore,m the Eclipſe hitherto intreated of the parallaxis of the moonein longitude,is found 3 9.12. 


y | . , 3 o % he 
Theſe I adde becauſe they are 1n the Eaſt quarter,ynto the true place'of tize moone, which is 52,07) and io 
the place of the moone according to ſight, which I call the place {eene,or locus viſas ſhall by $.d:g.g9.mi. & 6 


% 


ſeconds in ft. The parallaxis in longit,of the © I will here omit for breuies ſake, wher:by tie place otihe 
Sun ſhall ſtill remayne 7.deg. 30.1n $\,being both the true place and here allowed for the ſecne pi..ce. Nov © 
becaule it is moſt certaine thatthe middle of the Ecliple which as before ſayd,is the viſible cormuetion, dot; 
oe before the irue,we are againe to get the rrue places of che © and (, with t;eir p.railazes for one hours 
before the true contunction,that is,for 6.0f the clocke 30,min. And then is the Sunes true ploce 7.62, 2%, 
min.of F\, the true pla.c of the moone 6.deg.56.min.of & tbecauſe the houre norton of iy monD? 15 34. 
min.The Horoſcope or aſcendent for this tyme 1s 0.deg.20,min.in 13p the deg.ot cnitoination 14.d52r 39. 
min.of &,whole meridian a'titude1s 56,Furrher,the diſtance of the deg.of culmination from the to: o:cope 
is 100.deg.z 0.min.of the Eclipticke, whereby the angle made betweene the horizon and the Eclipucke,ts 
found to be 5 7.degrees 10.min.by tae 5 1. Likewiſe the Sunnes altitude againe to bee 18,deg.-. and the 
moons altirude to be 18.deg.20.m, The angle of the Ecliptick with thc circle of altitude is 5 3.almoſtby the 
5 3. & thisis the angle of latitudexthertore ſubductingehar fro go.there r<fterh 5 5 .theangle of longit.ct the 
moone. The parallaxis of the mooncan her circle of altitude is found 5 2.min. almoſt by the 5 4.and1n the fun 
2.min.309.ieconds:therefore by the 55.the Sunnesparallaxis in longitude 1s almoſt 2.,min. which beeing ad- 
ded to the true place of the Sunne,makerh fortnis houre the Sunnes placeſeene 7.deg. 30.min.of.y}. Laſtly, 
the moones parall.ixis in longitude is 42.min.and better, by the 55. Therefore her place ſe-ne, is by addyng 
thoſe man. Gund to be 7.deg.38.min.of &\.Novy thereforelet ys take the place ſeenc of the Sun £,0in; be= 
fore,vz.7.deg.30.min.of FS}, cur of the place following,vz. 7,30. ,ſothere remaineth o. This novweis the 
Sunnes houre motion appearing orſeene,which for want of paines commeth to nothing.In the hike manner 
ſubdu& the former m«tton of the moone appearing,vz.6.deg.5 6.0f 5} out of the Iater which were gathe- 
red to be 7.deg.38.min.of A ,and ſos the houre motion of the moone founde to bee 42.min. For ſoinuche 
ſhall the moone goe forwardes in one houre according to her morion appearing or ſrene, Aud becauſe rhe 
Sunne maketh o. his houre motion ſeene,and the moone 42.min.taking 0.0ut of 4.2.the moone ſhal oucr=- 
oe the Cunne 42.rmin.in an houre. The parallaxis of the moone in longitude at the time oi the true conjun- 
ction was found 39.min.and of the ſunne(if Ihad reſpeRed it)about 1.min. 20 ſzcor ds,but vou mult take 
this but as at! exaniple, and worke it exactly your (elfe, therefor: the woone had oucrgone ihe Sunne then 
32.min.45.ſcconds according to fight. Laſt of all, becauſe the muon doth cuergo the Tunne in an houre 4.2, 
min.ſhe hall make 1.deg.20.ſeconds(whichis the difference of the Sunne ara myones place jecne atrie 


| time ofthe true conjunRion) 1n 2, min, LY of an hcure, with fo . ofa min.ouer. T his time therefore he- 
cauſe the coniun&tion ſeene,goeth beforethe true, we muſt take out of the time of che true conjunRijon ; lo 
ſhall remayne che time of the coniunRion or Eclipſe, appearing vnto vs, vz.7. ofthe clocke and almoſt 28 . 
min. 
Chapter 59. 
eAnother manner to finde ont the parallaxis tn longitude ana latitede,as wel in che 


O as the C- 
| | Gemma Friſins,6 $. - 

| Lian ofcen times in this my booke ſpokenof Gemma Friſius Curſor and brachiolum, but perhappes every 

mzn knowerh not what they are,the Curſor therefore 1s a rule,in length a ſewidiamerer of the Inſtrumer, 

and 15 ſo wrought with a rabbotrt or a doue tayle,as workemen call it,at one ende: that hee alwayes ſtan= 
deth ſquare vpon the rule,and (o Nlippeth vpand downe from one ende to another, kis one ſide is deuided as 
halfe the ruie, the other into an 100.0r rather a 1000.cquall parts, the brachiolum is a little arme at the 
= of the curſor, &c.' This Chapter was to be performed by Sinicall working, and therefore impertinenr ro 
tae lewel, ; IE | Wo 

oy Chapter 60, 

© To finde the latitude of the moon. 


emma Friſius, 8, 


'T He Syn ncuer digreſſeth; from the Eclipticke,but the way of the moone Iyeth by,as 5 degrees from the E= 


clipticke 
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clipticle,croxfing him alyayes in 2. 4.» upd. voor, which the point Northwards is called faput dracoris, the 
other Southwards Cauds dracenis, In theſe points only is the moone in the Ecliptick,and in or very necre them, 
the mooneis atall Eclipſes, rhey haue a continuall motion contrary to ſignes ſequele, and perfourme it in 
2 8.yeeres, and almoſt 5 .monethes once round, 

| 'Therfore by tables or the Ephimeris,you mult get the place of the moonefor the time propoſed, and like- 
wiſe the place of Capur draconis, if novy the moone be departed from the (pur towards Cauda,the latitude ſhall 
be north: but from the tayle rowardes the head, South.” This knowen, reckon 5 .deg.on the Limbe from the ee 
quinoQRiall line, theretolay the rule,then by ſubduRion get the diſtaunce ofthe moone from one of knottes 
Vz.Caput drac. Or (auda dracen,to which foeuer ſhe ſhall be neere(t, reckon this diſtance on the rule from the cen- 
ere,aud fo the parallel cutting there, ſheyerh the latitude ſoughr;this needeth no example, 


Chapter 61. 
How mnuch of the Sunne ſhall be darkened. 


Gemma Friſins 69, 

VV as the Synode or coniunRtion of the lights happeneth necre one of the knots called Cpur and 

C auda draconis,then is there greate likelihood of an Eclipſe of the Sun to be. But it is4a more certayne 
| token ifthe place of the middle contundtion called Synodus media,happen lefſe then 20. deg.4o. thin. 
before the Cauda,or after the Caudalefle then 1 1,deg. 20.min. Likewiſe ifit happen before the Capur within the 
ſpace ofa 111,deg.2 2.min.or after it within 20,deg,q0.min : then is it posſible that the Sun may be eclypſed, 
without theſe boundes there can be no Eclipſe.But the moſt certaine tokeh of all is,if the latitude ſeene of the 
moone doe exceede the quantity of both the ſemidiametres of the ſunne arid moone ſeene,at the time of the 
Eclipſe ſeene,then ſhall the Sun ſufter no Eclipte. Of theſe things the whole inquilition of the greatenefſe of 
the Eclipſe doth depend,yz,of the ſemidiamerres of the lights, and the Iatirude ſecne at the time of the con- 
unction i/a,as well of the © as the C. But as much as belongeth to the inuention of the ſemidiametres ap- 
pertayneth nor properly to this in{trumet,butis gotten by their rope te tables, And here generally it is inough_ 
to ſhevy, that the ſemidiamerer viſu,of the Sun neere his Apogeon,that isin S5,is ſeene to be 15. min. & 49. 
ſeconds almoſt,for which you may take 16.min.in ſleight calculating,the ſunnes Semidiam.vi/zs, in the pe- 
rigeon is 17.min. Therefore when as the greateſt differeth from the leaſt but one min. there is no cau(2 to 
ſeek ouer curiouſly for the other places,alrhoghthe murario occenrroreris, maketh alitle diverſity in this behalf, 
bur being almolt infenſible, is here by me negleted.Nowfor the mnones Semidiamerri apparentes, the leaſt 1s 
25.min.and the greateſtthar may happen in the coniuntions 17, min, 49.ſeconds, vhich differ little from 
x 8.,min. Theſe tacrefore make ynough tor our purpole, 

For this take Gemma Friſius 0wne example,tirſt mentioned in his 62.herecyteth of an Eclipſe of the Sun 
to be anno 1 5 6 0.the 2 1,day of Auguſt,at one of the clock 22. mynures aiter noon, by Stophers tables, the 
Sun and Moone then being 7.deg.45 .min.in np, the latytude at Louan beeing 5 1. degrees almoſt, where 
Gemma Friſius remayned. Nowebecaule the © in this Eclipſe is more neers his apogeon beyng 55, then 
his perigion beeyng yp , take for his Semyademerre iixteene mynures. The Moone is from hir Apogeon 5. 
dodecatemoria, thatis 5 .common fignes and three degrees,and by that account beyng neerc her perygeon, hath 
for her Semidiameter apparens I7.min. Theſe Seaudiametres therefore gathered into one ſumme, make 
3 3.mynutes:and if now the Latitzdo viſa of the moone were greater then this Sunne, then as I ſayde before, 
there coulde be no Eelypſe, The Latitudo viſa of the moone is thus gotten. You mult by the 5 5. gerte the pa= 
rallaxis in latitude for the time of the (oniunfio viſa : and likewite of the ſunne, if there be any. Alſothe la- 
titude ofthe Moone for the ſame inſtaunt, calculared as in thelaſt Chapter by her true place and diſtaunce 
from the neereſt knotte. If thereforethis L ar:rude vers be North,and the patallaxis of latitude lefle then it 
deduct this from the true latitude, and ſo remayneth her Latirudo viſa Northwardes: bur if the parallaxis of 
Latitude;be greater then the North Latitude, ſubduCting the North latitudeout of the parallaxis of latitude, 
there ſhall be left rhe Laticudo vija Southwardes, Bur if the Latitude vera ſhall be South, adde thc parallaxis of 
Latitudeto the Laritudo vera, and ſo ſhall you hauethe Lititudoviſa Southwardes. This therefore beyng got=- 
ten, you muſt take regarde alſo tothe Sunnes paralaxis in Latitude,that is alwayes Southwards, becauſe the 
Sunne is alwayes in the Eclipticke,and all parallaxis happen downewardes. This therefore is all one wyth 
the parallaxis of Latitude. And itis alwayes added, when as the moones Latitudeviſais Northwardes, and is 
ſubkrracted in her South Latirudo apparens,vnlefle the ſame belefle , Forthen it istaken from the Latitude via 
of the Sunne, and ſo remayneth the moones latitudefrom the Sunne appearing to our fight ; which if you 
ſubdu& from the number garhered of the Semidiametres of the ſun & moone,there ſhalbe leftthe part of the 
ſunnes diametre darkened:and multiplying that by 1 2-and deuyding the produ& by theſunnes diametre, 
youſhal haue the poynts or dygites(as they cal them)of the Sunnes diametre darkened,as in this example ths 
Contuntio apparens or viſa,by the 5 6.18 atone of the clocke and 16,minutes, the horoſcope 3. degrees in Þ, the 
angle of the horizon:and the Eclipticke 44.deg. and 45. mynutes by the 5 1. the angle of latitude 88, degr. 
almoſt by the 5 3. The altitude of the ſunne 44.degrees 42,minutes almoſt by the 3 1. whereby the paralax- 
3s in latitude of the moone is 4.3.mynutes almoſt by the 5 5 .So allothe paralaxis of the © in latitude is two 
ainures,the Latitude vera of the moonie 18 23. mynutes Northwardes, Nowe becauſe the parallaxis of laty- 
zudeis 4.3.minutes,and the Laricude vera 23.nunutes North, ſubduEtic outef 43.thereremayneth 20. minut, 
the moones Latirude viſa Southwardes: butthe Sunne alſo is ſeene diſtatnt from the Eclipticke 2, minutes 
peraſpeFum, Therefore the Moone is ſeene more Southwardes then the Sunne eighteene mynutes : thys is 
ghe Latitude apparenrof the Moone from the Sunne, which ſubdued from the number gathered of the ſemy- 


—_ gotten beforgto be 33 \DUNUI6s, there arclett 15 ,minuics fer the part of the ſunngs diametre dar- 
| Laſtly: 


. ken 
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Laſtly,theſe 1 5 being multiplied by 1 2. digites of the diametre of the ſun, make 180, which deuided by 


the whole diamctre of the ſunne,or by 30.there are produced 6.points 0r digites of the (uns diametre,which 
is one halfe ; ſome call them points or digites of the Eclipticke. 


A Theend of the 7.deg.of np. 
B Theend of the 8.deg. of np. 
A B One deg. of the Eclipticke de- 
uided into 60.,min. 
C The locus viſucof the Sun, 
C F The Latitude viſa of the Sunne 
| CE The Latitude apparens of the 
| Moone. 
F E, The Latitude apparens of the (6 
from the ©. 
F G, The part of the Suns dyamet. 
darkned divided into digites. 
. E F, The Semidiameter of the ({. 


Chapter 62, 
| How Iong the Eclipſe of the ſunne ſhal endure, 


Gemma Frifus 70, 
| Ake therefore a circle about the centre A, according to the bigneſle of the Sunne, ſo that AB, bee 
M 15.min.and thewhole diametcrB C, 30.min.and A E. The Latirado apparens of the Moon from the 
ſun being 1 thislaſtexample 18.min. Therefore E is the cenrrum apparent of the moone, AD, the 
whole diametre of the moone, vpon the point E let there bee E F perpendicular: and then open the com=- 
patle according to the number gathered of the Sunne and moones diametres, which in the example before 
was 33-min,And fo placing the one poynt of the compaſle in the centre A, let the other touch theline E F 
; inthe poynt F. Now itis moſteuident that the Moone being in F, can couer no more of the ſunne,2nd that 
# there is the end or beginning ofthe ſuns eclipſe. And when the moone ſhalbe in E, then 15 the middle of the 


eclipſe,which you may the caſter belecue,ſeeing G F is the Semidiameter of the (,the Sun and Mocne both 
| touching in G. Therefore E F ishalfe the ſpace whichthe | 


moonedothrun inthe whole Eclipſe of the Sunne:how much Pa 
I that is,you may get by our compaſies onely on the ſcale orels | | » 
] multiplying A F into it ſelfe,and A E likewiſe, and then ta= 
| king the ſquare of A E, out ofthe ſquare of A F, there ſhall be 
left by the laſt propoiitio ſaue one of Euclides 1 .book,the ſquare *ſe 
of E F, whoſe roote is the quantity of the lineE F. As in this © 0 
example,A F is 33.min.the ſquare of this is,1089, theline A 
E,being the Latirudo apparens of the Moone from the Sunne is 
18.min. the ſquarehercofis 324, this taken our of the firſte 
ſquare,vz.108g. There relteth 765 .the ſquare of the linc EF, 


whoſe ſquare roote is about 27.min,.the quantity ofthelyne _ 


Pe ny DA 
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8 E F. This ſpace of the metus apparens of the moon is reduced vn= _.. E 
6: to time by the metis horarius apparens of the moone founde, as 
| in the 5 6. which in this example yilbe 28.min. Now ſay by the 
| | rule of proportion 28.min.of the moones merus viſa, make one 


houre or 60.min. How much then ſhall 27.min,=. and ſo fol. 


lowing the rule, you ſhall finde 5 9g. minutes, whiche are commonly called minuracafus or minuta incidentre , that 
I is to, ſaye, howe mucheitis from the beginning of the Eclipſe vnto the middeſt, and thence vnto the end 
| whereby doubling theſe min.of incidence, you haue almoſt the time of the whole eclipſe, which here is two 
- houres lacking 2.min.Bur yet I know well that theſe 2.times (that is from the beginning tothe midit, and 
| thenceto the end of the Eclipſe)are not alwaies equall ynleſle the Eclipſe happen in the go.deg.of che Eclip-e 
; tickefrom the aſcendent,and that becauſe of the vnequality of the moones morus apparensfor the which in th 
| oricntall part the parallaxis of longir.is added to her true place,and is deduced in the occidentall. 

He therefore that woulde performe this matter curiouſly ſhoulde as in the 5 6. get the »0rus apparersof the 
moonefor one houre before the Eclipſe,and alſo for one houre after the middeſt of the Eclipſe,and the mea= 
ſure the ſpace of the beginning of the eclipſe vnto the middle called fpacium incidentie,by the morus borarius, ga= 
ing before, and the ſpace between the middeſt,and the end of the Eclipſe called redditus luminis by the houre 
motion of the houre following. And thus haue you all the reaſon hereof, although peraaps I haue not beene 
eurious in the examples,fince I haueſerdowne the inſtruion ſoplaine. 

Blagraue, Note that 1 haue ſet downe theſe tearmes metus viſa,Latit.viſa and ſuch like in Latine words,leaſt 


any man ſhould in Engliſh ſenſe ouerſlipthem as words of courſe,being indeed words of art,and ſuch as chis 
matter dependeth on, | | ai Sa 


Chap 
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_ ted: & for thattimeto getthe true place of 
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Chapter 63 _ 
Of the Eclipſe of the moone the greatueſſe and duration of the 


ſame, 

— Gemma Friſus 71, 

6 Bo Eclipſe of the moone hath an caſte calculation,the cauſe whereof is, thatit dependeth not vppor 
the difference of ſeeing it in any reſpe (as before inthe ſunne.) For as ofr as there happeneth an E- 
clipſe of the moone, becauſe that ſhe beyng oppoſite to the-Sunne,lighteth into the ſhadow of the earth 

which extendeth it ſelfe farre beyond the ſpeere ot the moone, and taketh away the light which ſhe had of 

the Sunne: ſhe by this meanes eclipſeth in like bignefle and manner to all places of the world: and continueth 
like time,and 13 ſcene euery where at one moment,although that it be accounted at diuers houres in dyuers 

- 0 is. to the diſtaunce and difterence of the meridians,as hercafter I will ſhew in the longitude of 

places. = 

Blagrave, It appeareth here that Gemma Friſius had a meaning to intreate of the longitude of places whi- 


che Oh would God he had liued to haue performed, thar ic might haue beene my good happeto haue ſeen. 


his yttermoſt,in that behalfe, by which meanes I ſhould haue eyther ſpared alcogether the greate endeuour 
which I of necesfitie muſt now forthe credites ſake of my Iewell employ in that behalfe, or atthe leaſt haue 
receyued ſuch light from his doynges,that I might with eaſe haue gone through, with it. Bur now Gemma 
Friſ1us 1s gone, lamenting will not helpe: he left his ſonne Cornel.Gemma behynde, who publiſhed his Fa- 
thers woorke of the Catholicon , and ſtryuedto augment it by his owne induſtrye : but God knowes 
againſt the ſtreame, For a man may eafily knowe by the yery matter and manner of ir, his doyngs (of whi- 
che I hauc omitted the moſt part)from his fathers. 
Gemma Frifs, 

But now to come againeto the matter,as the Eclipſe of rhe moone is vniuerſall at one inſtaunt, it is farre 
otherwiſe 1n the Sunne:forone (elfe ſame Eclipſe of the Sunne to ſome appeareth great,and laſting: to other 
ſome little and gone in a moment: to ſome the North part, to ſome the South part of the Sunne is ſeene to 
be darkened: and that in infinit diuerficies. The cauſe of ſo great variety,is the diuerſicy ofthe places whence 


the ſun is behold&: bicauſe thar 1n the eclipſe | 
of the Sunne helooſeth nor his light, as the TITOns eclipſed, 
common ſort do imaginetburt only that the MEIMA 


moone commeth betweene vs and the ſun, 

V Vhereby all countries ſee northe Eclipſe 

1n one maner.Inſomuch that ſome doe lee 

the ſunne in his ful light, when thar others & 

ſec him almoſt wholly eclipſed.For the ſee- = 
F) 
8 


ing of it,according to the ſcituation in ſun- 
dryeplaces , is the greateſt cauſe of the 
diuerſity of theEclipſe of the (unne. Bur in & 
the Eclipſe of the moone, the view every & 
where doth vary it nothing, neyther in 16- 
gitude nor latitude,for the moone 1s darke- 
ned indeede, where there the ſun is not (as 
Is already ſaid;)and therfore are we forced > 
to ſeek ſo many variations of aſpe& in the 5 
ſunne which in the moone needeth nor. Ir 
ſhalbe ſufficient hereto take the time of the 
true oppoſition of the fun and moone for 
your merid;an,either out of their proper ta 
bles,or out of Ephimerides, rightly calcula- 


ofe #n this 
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the ſun in thceclipticks, whoſe oppoſite is 
the in{ place of the moon: 6 then ſcekthe 
latit.of the mooue very diligently,as is wed in the $ $.chapter. Laſtly you muſt gette the diameter or ſe- 
midiameter of the moone: and likewiſe the ſemidiameter of the ſhadowe of the earth, of what quanrity it 
is in the place of the moones paſſage. The ſame is ſomtime greater,ſomtime lefle, for two cauſes : for when 
the (is neere her perig.the findeth the ſhade ofthe carth greater then in other places: the ſhadow ofthe earth 
runneth out taperwiſe vnto a point at the laſi,8 becommeth leſſer by ſo much the further as ir extendeth fro 
the ea-th.Secondly,the ſhadow ofthe earth may be greater in the ſelflame place ofthe moons paſlage,by rea» 
ſon of the diſtance of the ſun from the earth. For the neerer the ſun commeth toward the centre of the earth, 
fo much the ſhadoyw of the earth groweth the narrower & ſhorter, contrary wiſe, by the ſunnes bearing backe 
from the Earth,it is extended and enlarged inthe ſame place of the ſpeere of rhe moone,in which it was nar- 
rower before,as by theſe figures you may ſee. | | 
Therfore to our purpoſe you muſt knovy by tables the time of thetrue oppoſition of the ſun & the moone 
inthe Eclipſe:and the place of the ſun & the moon for the ſame time, together with the Jatitude of the moon. 
And then the ſemidiameter of the moon,6: ofthe ſhadow,through which the moons paſſage is. And here wil 
I ſhew in brief as much as ſhal ſuffice thelearner to get the ſemidiamet.of the ſun,the moon, & of the ſhade 
by the morus horariz, or diurnall motions of the Sunne and the moone, It is found out by the induſtry of ar- 
rificial men,that what proportion 20.beareth to 1 1.the ſame doth the ſuns diurnal motion vnto his diamet, 
appering. Therfore multiply the ſuns diurnal motis gotte out of any tables into 1 1.6 deuide the produRt by 
20.f0 haue youthe diam. of the ſun, The cauſe is, forthatboth the greatnes of the diamet..pparexs otthe©,G& þ 
ſwiftnes of the ſuns motid are increaſed & diminiſhed in like proportion, according to lite of the © in his 
Exce'Uricke, - The 
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Tha fawne in by Apogeen or fartbeFt diftancefrom the earthy, The diametres alſo:'of the Mocne do 

Iikewiſe keepe a proportion with her 
motion, ſo that the diametre apparens 
of the Moone is almoſt cqu:ll to her 
Aorus Herarins; Puruacchius laith, what 
proportion 48. beareth vnio 47. the 
lame hath the mor, horarius of the moone 
vnto her Diamerer apparens ; therefore if 
a man take the mers hrarius , or houre 
motion of p ({ for her diametre, he fhal 
not mifle a minute, Bur to hauc it ex= 
actly , mulriply the merus :rarius of the 
Moone into 47. & deuide theprodut 
by 48.& therot ſhal come the rnoones 


The ſus it bi 
perigton 6r 
neareſt to the 
earth, 


ſhadow of the earth you ſhal thus ger. 
Multplie the diametre of the moone 


deuide by 5. and ſo ſhall you haue the 
greateſt quaniitie of the ſhadowe in 
that paſlage of the Moone, that ists 
ſay, the ſunnebeirg inthe Apogeon : 
bur the ſunne being 1n other places,the 
ſhadow abateth 1n the ſame conſtitu- 
tion of the ({,as is ſaid , by ſo much the 
more as the (un commeth yeare to the 
earth: and how much the diawecre of 
the ſhade 131n anoth.r place , that is 
found by the merus Lerariw of the ſunne, 
for by how much greater it waxcth in 

other places , the thade of the earth is 

made lefle, by to much ten times rold: 

Theſe rules are both generall,exac, & 
moſt excellent, which by a familiar ex- 
ample TI will manifeſt, 

In the yeare 1555 the 4.of Iune the 
24.houre,and 42, min, there1s like to 
be a great eclipſe of the Moone, v-hich 
is to be knowne1n that the place ot the 
C, at the time of the true oppolition 1s 
not farre from Cauda Draccrs, For the 
place ofthe tunne is according to come 
mon tables X{ 22.deg.46.minntes, Whereby the Moones place is Þ 2 2. 45.allo rhe Capur 'Lraconis is 1n XX 23, 
dep. 8. minutes,therctore Candais in Þ 2 3.8.ſ0 that the true place of the Moone1s but 2 1. munutes trom Canu= 
a Dracont,vweherby there is not onely knowne that an Eclipſe ſhall be,bur allo a verie gre-tone : for as oft as 
ite N: cont 1s abour one deg. $.min, in latitude any way,then ſhall tize Moone auoide the ſhadow in her race, 
F vt heere the latirude ofthe Moone is ſcarce two min.vhich is a tokenrthatthe Moone ſhalbe vetie neerethe 
cericre of che ſhadow of the earch in this Eclipſe. Now to know tn: quanutte & continuance of rhe ſame, we 
mulſtkiow the ſemidiametreofthe Moone,& of the ſhade of the earth by cherules before ſhewed. The Morus 
Dim: he {inthat place 1s 13.deg.5 .therefore hcr M tus horaruns ſhalbe 22 .min.40.ſec.and {omwhat lefles 
th-n! 1+ iahal»ethe diametre of the moone: but if you wil know Ir exquiſitly, multiply 3 2.m1n.4.0.fec.by 47. 
& Ceuide :lie produdt by 4.3.8 ſo ſhal you haue 32,min. 20.ſec, alnioft,& the ſane 13 the inſt diamerre of the 
Þ.; o0ne: halfe tht vz, 16.win. 10.ſec. is her ſemidiameter: which multiple by 1 3,2nd the proo uct deuide by 
five, you hatte the diametre of the ſhade of the earth in the place of che Moones paſſage In her ſ-nere, the ſun 
being in his apozcon,the'mulriplicarion of the diametre makerh 25 2 20.ſec.thedwuiton produceth 5 044.ſec, 
that is 5 4.1n.4.ſec.ſo tharthe ſemid.of the ſhade 1s 42.min,2. ſec. And tecaute the ſun ts neare his apoge= 
on,the ſhadow of theearth cannor be diminiſhed any quanrity,to be accounted of by reaſon of the ſuns con.- 
ming neare vnto the carth , otherwiſe you ſhould heere ſeeke the metus horarzis of the © being in his apogeon 
and alſo fott' e place where he now is,and the difference of cheſe motions decuplied,that Is mulcplied by 10. 
ſhould be taken from the greatnefſe of che ſhade here found, & fo ſhall you haue the exquiſite bignefie of the 
ade of the earth but here for methodes ſake we thinke not good to proſecute euery leaſt matter, bur leaue 
ſuch curiofitie co thoſe that haue more leiſure, or who are whollie addifted to theſe ſtudies. By theſe things 
found, you may onely by drawing of a;figure knowe the greatnes and duration of theclipſe,draw therefore 
the {treighr line A B.which ſhall be the 2 2.deg.of Þ deuided into 6 o.min. Then inthe 46.min.in which ſhall 
be rhe centre of the ſhadow of the earth, that is to ſay, oppolireto the © at the time of the true oppoſition, 
place the one foote of your corpaſſe, and there according to the quantitie of the ſemid1ametre of the earth 
now founde videlizet 4.2. minutes, make a circle for the ſhadow of the earth, the centre being C, whereon 
draw the line D E'perpendiculerto A B, whichis the circle of the latitude of the Moone, and becauſe the 
Jatitude of the (| is found 2,19in.northwards,take in your compas 2.of the 50,parts of A B, & placethe ſame 
from C.towards D inthe point E.& thatis the centre of the Moonetin this centre according to the ſemidia® 


metre of the Cvz16,min, 10,ſec,make the circle ofthe RN being doneyou ſhal treight ſee pry 


The figure of 
the Eclipſe of 
the Moones 


diametre. Laſtly the diametre of the * 


founde as before into 33. the produ&- 
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Four eyesthat the whole moone is drenched in the ſhadow of the whole earth without any calculation. And 
if you deuide the whole diametre of the moone into-1 2. digits, you ſhall apparantly ſee how many digits or 
points rheclipſe of the moone ſhall be. For looke how many digits of the moones diametre D F. ſhall con= 
£aine {with the diſtance from the vttermoſt ſhade of the earth vato the edge of the moone fartheſt drenched | ; 
within thedarknefle) ſo many digits or points as they now call them ſhall theclipſe be ſaid ro be. For D is the 
point of the ſhadow of the earth, moſt bending from thecliprick towards the which the moone departeth, bus 
b numbers we ſhall thus proceed. Becauſe E F is 16.min.& 10.ſec.and the latit.of the MooneE C.2.min, 
therfore C F halbe 14.mm, 10.ſec.to which there being added C D,being 42,mzin. 2.ſec,the whole D F hal 
be 5 6.min, 12,ſec.Now by the rule of proportion,if 16.min. 10.ſec.be worth 6.digits,whart ſhall 56.min. 12. 
ſc. be worth; &ſo following on the rule, you ſhalger 19.digits & 4.1. min. of a digit ſuch as the whole dia= —_ 
metre of the moone maketh12, To be ſhorr the whole moone comtaining 1 2.dig.ſhalbe wholly drenched in v4 
the ſhadow: that ſo deepely that the ſhadow ſhal exceed the moone 8.dig.,almoſt, which is as much to ſay,as | 
That theclipſe ofthe moone ſhalbe almoſt 20.digits, The moone her ſelfe conteineth not aboue 1 2.points,bur 
the depth of the moone within the ſhadowy of the earth ſhalbe almoſt 20.dig,wherby you ſhal vnderſtid thad 
when as the greatnes of theclipſe exceedeth 1 2. digits,then ſhal there be an eclipſe with tarriancezas they call 
zt,that is,the moone ſhal tary a certaine ſpace in the darknes before ſhe ſal receive her light againe of the ſuny ' 
& how many the more digits there ſhelbe found, by ſo much the longer ſhall the tariance of the moone be in 
the darknelle,&c the whole ecliple endure:both which exactly to deſcrie, thus muſt you de. Open your com= 
paſſe to the quantitie of the ſenndiam.of the earth and the Cioyned rogitheras in this example,ynto 5 8.mine | 
3.2. ſcc.and on the centre of the ſhadow ofthe earth vx. C,defcribe a hidden or blind circle,and nore wel che ; 
touching of this circle with the way ofthe Moone. 1 cal the way of the moone a line drawne by the centre of 
the moone v2. E, parallel if you liſtto theline A B.or if you be diſpoſed to proſecute theſe matrers more nar= 
rowly:letthis line make with D F the blunt angle DE M.of gg. deg.as heere theline LE HM. is, for this is I 
the true way of the Moone whereby H is the place ofthe next knot, This line is cut of the blind circle in the 
points L & M,in which points the Moone being, maketh the beginning and end of theclipſe. Laſtly,from the | 
2.inter{ections of the ſhadovy of the earth, and the way of the moone, ſet the ſemid,ofthe moone by helpe of 
yourcompaſle in the way of the Moone vz. in-Nand O. For inthe one of theſe places the Moone is altoge= | 
ther entred into the ſhadoyy of the earth and inthe other, beginneth to get out thereof, Therefore you haue 5 , 
moones if you lift, the firſt on the centre L.where the ( begins to eclipſe:thenext on the centre o,when ſhe is 
wholly darkned: the third on thecentre E, when ſhe is in the middle of theclipſe, the fourth on the centre N, 
'when ſhe beginneth to get light agaive:the'laſt on M.w here theclipſe endeth,ſo rhar L O is the ſpace, that the 
moone goeth from the beginning ynrill ſhe be all darkned,and O N of her whole darkning, which they call 
the tariance 1n Larin Aors:theretore O E is halfe her tariance called (Dimidia mera.) All which parts you way 
meaſire with your compaſle by the parrs of theclipticke before made: and deuiding ech of them by the Supe= 
ratio horaria of the moone you ſhall haue all the times ſought for,or the whole taken togither vz.L M. And by | 
numbers may thus be performed, For that E C is 2, min, in latitude, and ſtandeth almoſt perpendiculer on Y 
L M.the way ofthe (,therforethe ſquare of L C ſhal be equal tothe ſquares of L E,and E C.therfore taking 
the ſquare of E C outoftheſquareof L C,there ſhal remaine the ſquare of L E by the laſt propoſition ſauing | 
one,of the firſt booke of Euclide : For L C is the ſura gathered of the ſemidiametres ofthe moone, and ths | 
ſhade vz.5.8.minutes, 1 2. ſeconde, butletting paſſe the ſeconds, the ſquare of L C ſhall be equallto 3364. V5 
Herchence taking the iquareof C E, vz, 4. there is left 3360. the ſquare of L E, whoſeſide is ſomwhatlefls "ag 
then 58. and thatistheline LE, fo much alſo is E M. Let no man carpe heere becauſe we ſaide that CE | 
was perpendicular tothe Moones way, when as before we drew him perpendiculer to theclipticke, the beſt 
learned men will negle&fo much , becauſe it bringeth no perceiueable error. Therefore the line L E be- 
' ang knowne to ber five 58, minutes almoſt, take out of that the ſemidiametre of the Moone vz. 16. minutes ; 
1 2.ſecends,the line L, O ſhalbe 41.min.48.almoſt, whichthey call minura incedenrie, and N M is almoſt equal | 
yn:0 it,called mmrarepletions, Laſtly ſubduR L O being the minurs of theclipſe waxing out of L E,there thal {6 
be lett O E halfethe tarriance vz. 37,min, 3 2«fhrongs almoſt, Now becaule the Mew hordini of the Moone 


vas 


Rd rr en eg —"0 2-2 yy mm 
&'# > 
» 


The Mathematicall Iewel. >, Broke, 59 


was 32.min. 40, ſeconds, and the ſunnes Meorns horarius 2,min- 22. ſec. take the one out of the other there re. 
ſteth 20.min. 18.lec. the ſuperation of the moones gate aboue the ſunne in one houre.By this deuide all the 
arts of the Moones way before founde and you ſhall haue the tymes correſpondent vnto them. As be 
cauſe the Mynuts of the waxing of the Eclips were 4.1. mynuts 4.8.ſo deuide thoſe by 30,mynuts 18, ſeconds 
by reducing 2ach number vnto lecondes,ſo ſhal amount one howre 22,mynuts,the time of the waxing and 
likewiſe of the wearing of theclips, Likewiſe deuide the minuts of D:medza mera v2. 1 7.wy.12.by 30.win.18$ 
ſeconds there commeth,3 3.my,of an howre,wherby the whole darckning is 1,howre 6.my, the whole time 


of the Eclips 3.howres 50. mynurtes. 
Chapter 64. 


How to get the parallax; of the Moone ont of the heanens at any hoare propoſed, 
the latitude knowne with the longitude and Iatitude of the G. 


Gemma Friſius 72» 
He Moones place giuen at any inſtant propoſed, calculate hir altitude on the ewe! by the 32. takethe 
ſameinſtantthe altitude of the Moone, by obſeruation, if theſe two agree there is no paralaxis, which 
can neuer bee except the Moone be neere the zenith, the difference of thele ryo is the paralaxis, bur 


this requiceth cxa& calculation and obſeruation. 


Chapter 65 
To know the greateſs,or horizontallparallaxis of the ſoone when ſoc is to be ſeene. 


Jemma Friſus 73, 
Et the paralaxis of the) for the altitude ſhe is in at the inſtant propoſed, then reckon the ſame altitude 
Aon the rule of the Iewell inwardes, and then moue roand fro till that poynr of the Rule doe cut the 
aralell anſwering the paralaxis ot altitude,and ſo doth the Fimiror ſhew in the Limbe the horizontal pa* 
ralaxis ſoughtfor.In this dooing you may accompr eucry degreeof the paralels for 10.mynurs,as in the; 4« 
and 55.Cap. The greateſt horozonrall paralaxis is the @ being moſt in her perigeon 63, mynutes almoſt, 


Heroof ſhall I treat ar large in my worke of Longitudes, 


Chapter 66, 
The Longitude and Latitude of two Starres ginen, how to byow 
the aiſtance betweene theme 


| emma Friſus, "7 fe 

Y this Chap.and others following 1s ſhewed to find the diſtance of ſtars, & alſo of townes, cities, & pla 
Be. as eafily,and redily as on the globeit ſelfe, which no doubt muſt needs make the inſtrument very de= 
lIeRable. The longit.and Iatit. of any two ſtars had, ſubtra&tthe greater long. out of the lefe, to haue on 
the difference, vhich being had, number in the Limbe fromthequinoRial the greateſt latitude of the tyyo {tars 
fouthwards,it the latir. be ſourh,or northwatds,ifnorth:;and thereto lay the Tenirh point of the Reere,then 1 
the meridian reckoned from the Limb: anſwerableto the difference of longir,numberthe lat.of the other tar 
andthat from thequinoctiall accordingiy,and the 2ztmuth cutting there, ſheyech che diſtance ſon cht for, if 

you reckon thereon thence to the zenith point, 
Example, I woulda know how many degrees Canis maior1s from Oculus taurs I ande by Stophl or (for any ta- 


bles will ſerue the turne, as well old as new for that their difference of long. and thcir larit. neuer alcer)that 
thelongir. of Oculuc zavri was then in IT 2 70 deg. that is'from 0,in Y* 622 deg. and his latitude, .deg.z 
c . . . 0 F » » . 8 
ſouthwards. Likewiſe Cavs matorin $5. 7:5 which commeth to 9745 deg.from Y, and his latit. to be 36-2 
ſouthwards sIſo, Now ſubdudting the lefle longir.vz,6 2 _ out of rhe greater vz,97 ; 2 thererekterh 35. the 
difference of longitude, Firſt therefore I reckon in the Limb: from thequino&,line, the greateR Jatir, of theſe 


VZ.3 95 towards the ſouth pole, becauſe the latitude 15 ſouth, and thereto I ſer the zenith of my Reere then in 
the 35. meridian counted from the Lie, I reckon the leſſer latitude from thequia, line vz. 5 ; 2 deg. fourh= 
wards,alſo becauſe that lat. was likewiſe ſouth: this done, ſeethe 5 2- azimuth co curtthe place of the ſecond 
 Rarre whole deg. betweenethe ſame place and the zenith by helpe of chic almicantaries, 1 inde to bee 465 
rherfore IL boldly pronounce that the diſtance betweene Oculus zaurs and Canu mater 15 4.6 = degreos. 


Chapter 67. 
How the diftance of any two ftarres vnknowne may be had. 


Gemma Friſuus, TS. 
His 'may you do by the 38.Chap. getting their longit.and latit. out of the heanens, & then praceeding 
| by the laſt Chap. But yetan eaſier way without al that circumſtance is thus : take the alritude and azi- 
muthes of both ſtarres at one inſtant, or at theleaſt the diſtance of their aziwuthes withoutreſpe& of 
themeridian: theſe had the working is all one with the laſt Chapt.but onely chaunging the names, the dif- 
ference of their azimuthes, for the difference of longitude : and their altitudes for their latitudes, and where 
as tie equinottiall did in the laſt Chapter repreſent the Eclipricke-, hee muſt heere repreſent the horizon 


and the parallels, circles of altitude , 6c, This needeth no Ingo , for if you will luppole the —_—_ 
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py 


—— — _— — 


Ro — PII _ 
OE tt - - 2 
: TT” on aL HIT 
o \ = NY 00 - 
* 4 - n Pee + - -” - 
x : rg ou , 4 ” p, ; -,, 
eV. 4 = F D : 7 = 4 Br > 
——— - # k: : 6 , . i «Sk > ks N : 
—— .; - —— 8 . - » 2 0 = » 
” - ww ” a ay « ny L >» "» 
yorps _ - wo wy, => b. w > = - a —- _ F. i. - 
_ ring) > -y = qp——_ Js —— INE - _ : y 
A woof tn ws % o_ 
, _—_ bas " —n _ + - - 
_ W-4 ” ' K _——_ w on ” ©. Go = : 
i” ov. A 4 on _ PER ad a c £m k my "a "EI — - ————_—_— pp vg » ag > ms 
_ + +4 - - _— = - 4- I — 
— w ” = s . - = = # 
= os —_— . ” bon 54 __ hot ba = 
Tools: p k-4 pres " - LAY" 4 « IF. - S —= " ——— - - « 2 < we bs x 4 yo _ ey __ I _ a — by 4 A my 
_ = : ct do. - - - - - _ #14 "RR "il . - mY , ” ; GE mo - - 
- ok hs - "<4. a” p - = - a” ay .. ny, as - - po1 - P wa =_ A — - 
bud ak - © - " 4 - WS 
" . ., Pg - - hos > 4 ” - we . Yo atten awe - <% 4 a 
. & <-> R 4 ak RE ——— - . — ” __ 
- -_ : oth ts inal a ah _ _ Re > Y = _— op Ig ms i». -. ſp —_— - = -<r - 
- - _— 4 I = a_— » + 9 X " nt 222 & _ - 
_ - - 7 *- . " - Ip StvR—es. & 
So . = ”_ z on » hb 4 - 
< — - —_ . er_—_ < _. _ - _ we - "2 . . : 
ay; ba * ye = WS po _ 4 = . _—_—— _ : 
0 oo 4 ©. a - - - - E L PS 
on ou ts ones ee” » G : - . om 
—- * - 6 a q . = 2%, = = - _w 
y __  $"T. —_ "" _ PER «4 —_ - _ 


_— 
n -- 
ey ” 

- 


hat - 
_ _ thy 
Al "wag No 
__ - - 
J 4 —— 7 
- — rms 7 wee _ 
6. dd. RO RS. . 
- 8 


wo, 


- VT OST 


>= >. 4a Son ec 4 AE Geo  A£ -ELeage euctnd  4-e pw 
- - JE ooacr i 46 oo. _ - = - 4” Crt - a = ” 
——_ D—_ —— —— . - - - 


6x The Mathematical Iewel, +, Books. 


of two ſtarresequall with the latitudesin the laſt Chapt, and the diſtance of their azimuthes equall to the 
difference of longitude there, the matter 1s already pertormed, 


Chapter 65, 
Toknow how long the taile of a Comet 5, 


Gemma F rifrus 76 . | 


E Orkealtogither as in the laſt Chapr, with the head and Iaſt point of the taile of che Comet, as 
\/ \/ though they were two ſeuerall Rarres and the diſtance found is your deſire, 


Chapter] 69. 
Anether way to ſerch the diſtances of ſtarres one from another. 


Gemma Friſius. 58. 

FD Ettheir declination by the 7.Chapr. and their difference of right aſcenſion by the i 7.07 38.or by obſer» 
uation, theſe had, worke altogither as in the 64, Chapt. onely chaungtag the names, as 15 ſaidin the 65, 
And thus haue you diuerſe and excellent wayes to examine the diſtaace of ſtarres. 

Blazraue, Truely theſe are very prettic concluitons 6 pleaſant, but yet not ſufficient ro corre and amend 
the placcs of fixed ſtarres and planets, and the whole globe,as G.F.affirmeth, except they be performed by a 
very huge inſtrument at theleaſt of 1 0,foote diametre,Bur the onely way inftrumentally to performe thele 
things in my opinon(Saluo meliort iudicio) is by their croſie ſtaffe to rakertheir a}Rances, and thereby to recifie 
their piaces of longicude and latitude,vpon a great quadrant,as I will ſhewe you hereafter in my booke of 
logitudrs if God give meleauc 2nd leiſure once ro come to ir,to the which no doubt theſe Chapters are good 
preambles andintroductions, notwithitanding for thoſethai take delight in varicties, I will fomwhat lie!pe 
£0 fir their fancies, If 5ou woula know the diſtance of any two ſarres placed in my Reeve, turne it about till 
ſome one meridian touch the apex or poinr of cither {tar, and rhe degrees of the ſame meridian included be- 
tiweene them, numbred by helpe of the parallels ſheweth your dehre, but then you muſt be ſire that theſe 
ſtarres be boti Norchyor both South,declining from thequinoGtiall , In my Reete I appointed all the North 
ftarres to point ovrwards fromthe centre,and the South inwards. | 

Eccaraple. Ocalits tauri, Oe Canis minor are north ſtars, andin my Reere their apex pointech outward, turne the 
Recte about & at laſt you ſhal find the 1 ” wetidian to touch borh their apex & the diſtance betyeene them 
on the ſame meridian 4.65 deg.But if one ſar be North & the other South, yet wil l wiſhyou wel:*thea'turne 
about the Recze yritill rhe apex or points of either {tarre do roach ech a ſeueral-meridian,but equally taken on 
ech ſide of the ax-ceeiine, and then muſt youreckon from the one of themto the pole , and from the pole 
backe again«<c rhe other,and ſo have you your delire. 

Exar ple, Of Oculus raurt Ec Carts metor the one In my Keete pointeth outwards,the other inwards, wherfore I 
turae rhe Reece till at rhe laſt I finde Oculus faurito cutthe 46. meridian 0 the left tide of the axtreeline, and 


Cam maior the 4.6, meridian on the right ſide of the axtree, where I inde from Oculus 2auri to the pole 2 3= deg. 
and from the pole to Canir maior 23 > deg.theſc put togirher make 462 deg. the diſtance of theſe two tarres. 


Chapter 70. 
The longitude and latitude of two ffarres ginen, t0 get the angle of 
(fation of one from another. 


Gemma Friſius 3.0. 


He anole of ſtation is the diſtance of the azimuth,wherein any ſtarre is from the meridian of ſome cal 

led the angle of poſition. Placetherefore the two ſtarres giuen according to cheirdiference, longitude 
and latitude given in all reſpc&&es, as in the 64. Chapr. and the very (ame azimuth that there Mewerh 

their diſtance, ſherweth alio ihe angle of ſtation, of one of them from ancrtuer, being counted from the Limbe, 
and therciore  ncede ſer no other example,butlooke in my booke following of Coimographiz,and you ſhal 
perceive 1t plaine,the like may you performe by their difference of aſcenſcion and declination, or their alti» 


uae and difference of azimurthes. 


Chapter 71, 


To know whither three ſtarres or cities be in one oreat circle, 


Gemma Friſus, 81. 


His Chapters verie pleaſant and no lef? profitable in amending the places of the fixed ſtarres in the 
globe celeſtiall, Firſt rherefore gette the angles of Ration by rhe lai: Chapr, of 9neof the Karres from 
ech of the other, and if rheſe angles be equall then are they in one greatc1rcie, elſe nor. . 

Blawace, This Chapt, of Gemma Friſias is trve, ſothar you gee the angles of poittion of the middlemoſt 
flarre,and of one of the ocber from the third, bur if vou ger the angles of poſition of the other two from the 
middlemoſt.thenit the angles of poſition being equall 2c make one freight line, that is to ſay, if the one be 
Northeaft,then if the other be Southwelt or (o forth, you haue your Ecfire, cueu like azin the compalſſe any 
tro oppoute points make one ſtreight line, =» Te x oe Ree 

Chapter 
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Chapter 72, | 
That the taile of a Comet extendeth it ſelfe arrefily from the Sunne, 
and howe you may try it, 


emma Frifrus 05. 


T we Philoſophers aftrmethat a Cometis ingendered of a ſoftclamrmie ſlime, or viſcous ſubſtance, aps 


—— > — — —- 


. out this worke with ſuch ſtore of matter,that there will be no place for ſuperfluities. Hee raketh occsfion 


here vtterly ro condemneall the Philolophers, who ſay thatthere is 2 firie region or clement next aboucthe 
ayre,affirming that all ire and heate remayneth in the Sun, And further, that Comets are ſet on fire by the 
Sunne only:his greateſt reaſon is,for that if the comet were ſet on fire by force of the firy element, then mnſt 


of neceſſitie hts taile bee rounde about alike, bur becauſe the rayle is alwayes found direet!ly from the Sunve, 


thereforeir is manifeſt, that the Sunne is the only cauſer of his lamme,appoint the $ unne, the Comet and 
his taile,inſteede of the three ſtarres in the laſt chapter, and the working 1s all one, if you liſt to make expe= 
rience thereof, 


Chapter 73. 
To knowe what point of the heanen 1s in the Meridian of any place at any in* 
ftannt propoſed,and what it is aclocke in any ether 
comnmtrie. 


| Cornelins Gemma 8 bf . | 
A Lacethe degree of the Sunne to the houre propoſed in the /imbe by the help of the rule then number in 
Peeks Linde from tie ngoneline,the difference of longitude of that countrie from yours Eaſtwardes,if it 
Je Eaſtivardcs,or \' Veſtwardes,if otherwiſe:and thereto lay the rule, and it ſheweth the degrce of the 
Zodiecke,or any ſtarre lying in the ſame meridian, Nowe if you turne about the reerc til che degree of cu]mi= 
narion of the intant propoted Iye ynder the rule,and then remoue againe the rate too the houre propoſed, 
marking what degree of tie Zodiackc he there cutteth, laitly,remouing the rule and rhe reere together, be- 
ing {till on this laſt degree, vntill rhe degree of culmination come againe to the noone line, it ſheyyerh then 
in the Live the koure of the other countrie ſought for, 
Example, 

The Sunne being in & 1.degree, I woulde knove at ten oi the clockein the morning, what degree of 
the Zodiackeis the meridian at Rome:and what of the clocke1t is there, whiche to doe,I number the diffe- 
rence of the longitude of Rome from ys,vz.23. degrees, and that Eaftiyardes from the noone line, becauſe 
Rome lyeth Eaſtwardes, which I knowe, becauſe his longitude is morethen ours : wheretolT lay che rule, 
which ſhewethin the Zediacke Y* 2 3.degrees 4.5. the ſame degree is then inthe meridian at Rome, and 
euery ſtarre or point cls hauing that degree his mediation: which knowen,bryng the degree of culmination 
which then is, 29 degrees ynto the ſame difference of longitude, and then turne the rule againe roo the 


houre propoſed,y;.ten of theclocke there ſhall you inde the 6.=.degrees of Aries. Nowe turne about the 


rule and the reere together, vntill the degree of culmination, vz.X 29.come againeinto the noone line, and 
ſo doth the rule Gewe 1 1.0f the clocke, and 9.degreespaſt, whereby I conclude, that it is 1 3,0f rhe clock, & 
9.degrees pelt at'Rome,when it 1s but 10.at London. | 

Elagraue. The fame may you doe another way,if the {mbe,or vttermot Azimuth of the Reete were de- 
vided into 1 2, equal! partes or houres,the Zeneth point being twelue! at noone, & his Nadir 1 2,at night, 
aad then plecgng the Zenetlh point on the difference of longitude,therule laide on the [:bc of the Xaterta 


oO * DO - 
any koure ſheyygtii in the lime of the reere among theſe newe houres,the houre of the other countrie, 


Chapter 7 4, 
Huw to aire(t a ſhip by the ſtarres in any voyage. 


{ ornelius Gemma 86, 
| Hen you fer Foorth from the thore,ſert the degree of the Sun vnto the ſame honre or inſtaunc, 
\/ \7 and thence ttirre the rule vnto the difference of longitude, as in the laſt chapter, of the place 
you meane ro {iy vntot then numbering on therule from the limbe inwardes, the latitude of 
the ſame place you 20e to,chere is the Zenith of the ſame. Nowe if there chaunce any ſtarreto be in this Te= 
neth,dire& your ſhip full ypon him, & you ſhall goe as certainly,as if Mercurius were your guide, But it the 
Rarrebe inthe ſame meridian but nor in the zenith, reckon howe many m_ on the rule hee is —_ 
. 3 . 00.9.9 
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thematicallFewel: newly compyled and ſet foorth by 


Tohn Blagraue of Readings Gentleman : conteineth diners 


Aſtronomicall Propoſitions.and vſes ot the Jewell,o: bis owneinuention, no 
 leflepleaſantand commodious. then thoſe whiche by other Authourshaue 
beene founde heretofore on their ſundrie Inſtruments, 


* F 
COS "E020 


Chapter r. 
eAnaduertiſement of the Anthonr concerning neceſſarie 
Inſtramentes. 


Auing in wy thirde booke finiſhed all the Propoſitions and conclufions, 
| whiche haue been written by any authour hereroſore ypon their ſeuerall 
| Aſtrolabes lately:and laitly ſer downe, gathered togea: ner, and wonder- 
fully encreaſed and augmented by that worthy and learned man Gem- 
ma Friſius, on his Cctholicon Aſtrolabe,and applyed all thoſe too my 7e- 
wel,together with diygrs of my owne additions, whiche pertormeth chem 
an hundred folde more playnely,fer:libly, and compendtouily, then hys 
Catholico,as he that wy] trie both ſlall reſtifie: It were wuch for me novy 
to come after ſo many learned men,and to bring 1n place any thing more 
worth the liking.Some wil think | go about to finiſh Apelles picture,thar 
no m1 yer durſt vnderrtake . & perhaps lay,who 3s bolder then blind bay- 
| | ardfor Afmus ad Lyras: knowing my ruftical! ecucation,and fimple capa= 
i | cit:c;V Vell,bee as be may is no banning,ſuch a ones words are not wor- 
thie the ſcanning,hee that feareth euecry graſfſe n-utt nor piſle in euery medow.Babling tongues be hanging þ, 
rype,I wey not theyr glauering,l acknowledge wy tearning lictle, andtruly my leafure lefle, notwithitan« E: 
ding as much aslyeth in my lot L will ſiewe my £,cud intent 1n theſe yolumes following. ThereſtI leaue $ 
to thoſe that haue better wherewichail: to 1.nom | yeelde my Jabours butas a preparative. The ioema=- 
ker can goe no further then the ſhoe, neither can the ta2 ler make his coare bigger then che cloath wyll yeeld. 
Such as it is,yet I doubt not but it wiil be: hiked o. me atrneleaſt, Therefore too the matter, I woulde 
wiſh any man that woulde more effeQtually go rw vine in theſe matters,c uer and befides his little portable 
Tewel of mertall, which I taught to make in roo 7% veeks tat miſt be his companion in all companics,and 
his page in all places,ro haue neverti;e/es at me ty his hu mber ur Nic, a great Jewellof two foote dia- 
Mmetre,if not of mercall,yer made of a ruvno boordecoucred vine fine parte boord, whereon hee may di- 
Kingwſhcheneceſlary lines wit: colonres vnkes very bearriivlly. Che rev: he way make of like paſte boord, 
whiclt hadde neede tov bee wade of goon | rom ner royal Forte hepers 1n thicknefe,for neither is your 
bourhr p Re byord b: ad coutn.nut god er facie cerer 25 tis paſte hourd Reerewold be lincd with 
a this plate of brats for weering 2 | wade my ieite one urine that ſerved me to great purpoſe, and there- 
fore | ai. are 3 tell nt ne Lb your !Daces oi Your M411 2nes and your paralelles in the mater, be degrees 
a reecc atthe moſt, and lo likcovite rout epeutizes 27G o11,cantares in Jour reere, Yetitis bettcr that thoſe 
almicantares,that ycu cut eur be eche a argree.,& the otker char you leave in hke barres orthe ſpiders web, 
to be ech but halte a degree : for it you 1141 have your worke ſuftidently rranſparent, two partes at the leaſt. 
mult be cut out, and athirde lefrin. Alic bee ſurethat you deniſe vo Jeaue ſtrings enough un placing your 
ſtarres,and cutiing out the lower part of your :e-re,chacthe paſte boord may beare out it ſc]fe,and drawing 
them like braunches handſomely,the reere wil; Mew the ſayrer though they be nor neceſlarie. Idid alſo at 
euery 15.azimuth,leaue a ſtring,a degree in breact: from the finirs: ro the Zenich,to keepe my aln:icantares 
a part at their true width, take heede you withe not ycu had doneſo too when iris too late. In everzeof 
theſe ſtringes Idid write the numbers of my Aimicantaresfrom 5 .to5.&c.ty] go. And then if fzou had two 
1 oY | other,the one made for a globe terreſtrial) and the other celeſtiall, the meridianes and arallels,s5 . degrees 
7 008 widea peece,as hercafterin my Coſmographie ſhall be ſhewed,and beyng all ibree of equall bigneſſe, one 
481.1 reete may ſeruethem all, they will be verie pleaſaunt. Theſe had.you are in heauen alreadie,except you chance 
to be in Ioue with a quadrant,and the croſle ſtaffe, which in or before my booke of longitudes of regions,l 
wyll teach to make, without which you cannot be,if you will pearce vnto the exaGneſie of euery thing. 


4 


| 
| 
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Chapter. 2: 
How to make an inſtrument of three ſlreight rules better then any compaſſes 
to deſcribe any arch with,be bus center nener ſo farre off. 


the meridians atid paralels,which come neereſt too the center, and therefore 1 ſhould doe you wrong if I 
Dould leaue you to ſeeke inthat behalfe, truly I haddedeuiſcd to wake a beame compalle of a —_ of 
| pears 


Ju making wy 7ewellon a boord of two foote diametre,T was not a little troubled to drawe the arches of 
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ſpeare of 18. foote long, and yet neither would that length reach all my centers ror draw any arche with= 
' out ſagging:inſomuch that I vas driven to finde to make them without any kinde of compaſles by ſhorte 
ftreight lines drawen from 10.degrees to 10, degrees, &c. the which I had thought wyth a long circum = 
ſtaunce heere to haue ſer foorth for theyr better helpe, that ſhould atrempr the like. Burt in the meane time 
camea lirtle booke to my handes of one Guydo Vbalbus de Theorica Aſtrolabii, herein | founde a very ileight in- 
ſtrument, made of three rules,to perfourme theſe great arches eaſily, which I ſought by great ambages. V \ he 
I ſawe it,l was almoſt our of conceite with my (elfe for the rime to thinke that wy grofle witte coulde nor 
deuiſe it before: for I no foner ſawea glimſe of it, bur ſtreight'I. perceiued the rexſon without reading of 
anye woorde in the booke : and more then tha: I couldeſtreighrigoe roo the tree where Vbalbus gathered 
that frute though he himſelfe concealed it:namely, _ | 
the 20.propolition of the thirde booke of Euclides 
elements which ſayth thus, 1f in one portion of a circle 
there be made diuers angles touching the circu ference of the arch 
(the corde of theſame arche, becing baſe vnto them 
all,for that is his meaning as appeareth in the C6- 
ment) all thoſe angles are equall oneto another, Alſoin the 
30.propoſition of the ſame booke hee ſhewerh thar 
all angles in a ſemicircle touching, the arch be right 
angles,as in my ſecond concluſion appeareth, which 
proueth alſo þ former in reſpe&. A ſemicircle is but 
an arche. For your better ynderſtanding beholde, 
theſe two figures in the Arche, Y X the three an= 

les marked wyth A, hauing all of them the corde 
of the arche to their baſe, arecuery one <qualleche 
ro other: likewiſe inthe {Emicircle C D, the three angles marked with E,are all right argles, this is mant- 
feſtly prooued in Euclide by demonſtration, & you your felf may experimentally examine the cqualitie of 
theſe angles if you liſt, by the 1 0.cocluſio in my firſt book. But let this paſſe, I wil ſhewy you the meking of & 
Inſtrument ſomewhat more commodiouſly then Guyds Vbalbus hath ſer foorth, and lefſe comberiome, which 
by chis bare figure following will appeare better then by manifolde woordes,and therefore beholdeit wel;, 
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A B, and A C aretwoo fſtreight rules joynted together like a payre of compaſles, at A,but ſo that theioine 
A,muſt bee as ſmall as may be poſsible,the riuer being hollowe,and as bigge as may containe acrowes quil: 
then berweene A D are broade cheekes to helpe ſtrengthen the ſmalneſle of the rivet. HG ſhoulde bee 
very neere one thirde part in length of A B or A C,hauing neare the endeG A a rounde pin creed wher- 
on the thirde rule E F is pur, and then the ſcrewed boxe M keepeth hym on the rule. E F haththree or 
foure holes towardesthe ende E,to keepe him backe from ſhutting ouer the rule A B. Alſo 'KI ts equall 
in lengthto H G & is double, or rather ſlit,ſothat the lovwer iavy is equal in thicknes to H G,G the ypper= 
moſt thinner : whichethe skrevw pinne L doth force together, to holde faſt the rule E F, when neede1s.N 
O isnot much vnlike to K I ; yet for faſhions ſake iris made ſomewhat like the cocke of a qualifier or 
gunne,and ſtandeth an inche abouec the rule A B with a foote, his officeis ro hold a penne or a ſtcele poin= 
ter faſt, being purtin the holloweriuet A,that it ſtirre notin grauing, to which purpole one checke muſt bee 
thicke,and the other thinner,as K I was. yy the ſteele pointer or grauer, whiche beeing put through the 
chappes of N O into the hollwe A,is there holden faſt by the skrewe pinne P. Thus muche for your in- 
ftrumenr: But ro helpe him to worke, he muſt haue the afziſtaunce of twodogges as I call them,ſuch as you 
ſeeR and $S,whiche haue each a waight of leade faſtened on their backes, their height muſt not exccede 3. 
quarters of an inche,that N O may ryde ouer them, the formoſt foote, whiche I call the noſe of the dogge 
muſt bee madelike the blade of a knife, and the edge a little blunted, and fer ftorwardes, but verye freight 
doyne,and the backe befiled away vnto a point, y 


Chapter 3. —_ 
The wſe of the former mſtrument in drawing of 
7 any eArche, 


HE vſe of this trianguler compaſſe,is by three prickes giuen too deſcribe an arche, cutting them all 

_ } three : whiche too doe you mult ſette the twoo dogges their noſes in the two vttermoſt prickes, 

"> whereto applie the edges of the rwo' rules containing the angle A, ſo rhat the pointer. or graver that 

Is inthe hollove riuet A, bee inthe midlemoſt pricke, and the three _ there faſtened by helpe 4 wy 
#kro 
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4 7-05 16.foorfide,or greataitrolobe,that youryold becitear te know hovw to divide 


IQ] | M 
ACRL 


C 


okrewe ag ogy them about cloſe by the doggesnoles, and fo the | of waa ſhall deſtribe the arche defireds 
Example, in this figure let X Y Z beethree prickes aſsigned : firſt I ſetthe two dogges noſes in the two vt=- 


rermolt prickes X Y, the skrewe pinnes L and M, being firſt ar libertie, I place the pointer Q_which ſtan 
dethin the riuet A, inthe midlemoſt prickeZ, and there holding hym downe, I open the rules vntyll the 
_ fide A C doetouch the dogge ſtanding in Y:and the fide A B touch X,which done, l wring hard the skrew 
innes Land M, and ſois your inſtrument ſer faſt in his angle. Nowe nccede you butlike a mower with 
ys Sythe leade along theſe three rules;fo that the fide A B doe ſtill couche the dogge ſtanding in X,and A C 
the dogge M Y,and {o ſhall the pointerin A, deſcribe an arche as true as any compaiſes wharſoeuer. For 
thedogs ſhal ſtill keep you ſo within your bounds that you ſhall not choofe, but moyve your ſwathe true 
compatile .Inthis figure the lines A B,and A C,do repreſent the ſidcs of the rules, which becauſe they include 
oneangle whoſebaſeis X Y, therefore-in reſpeR thatX Y doth alwayes keepe the Angle A, ar one baſe 
the angle A muſt needes finde out the circumference of the arche as he gocth, as appeareth by the figures of 
the laſt chapter, by this you mesy gather alſo, that the two-rules 4 B and A C, muit bee at the leaſt as long 
]s-X Y,if they be.longer,it.is ſuperfluous forthis arche, but perhaps may ſerue another the better, and theres 
by for my purpoſe you may coclude that your two rules need beno longer then the diametre of your leve!! 
becauſe therwo prickes fartheſt diſtaunte are the extreames of rhediametre,ſo that one of theſe made of 3. 
rules,cache ſize inches long, wil make a level of fixe ynches diametre:the beſt way is to hauc two, one of 9, 
inches,another of twentic of foure and twentic. 


—_ Chapter 4, 
Of a rertame ſecrete in diniding the meridians of great Infiruments. 


Hough this invention with three rules bee ſo excellent to drawe great arches in greatinſiruments that 

all other deuiſes be almoſt friuolous, yet wyll I ewe you a great ſecrec or rwo,whiche I vicd for my 
kelpe before the ſame was knowen,not becauſe I woulde haue you vſe it in that behalfe : but for thae 
Ihave founde great pleaſure,8 necefsitic of itin working other inuentions and proieRions of the ſphtare, 
For Aſtronomicall dials,mappes,and other matters more then I will ſpeake of till time ſerue : in the meane 
ſeaſon make account of it. If you remember,in the ſeconde booke and eight chaprter,l ſkewed you to deuide 
hetwo halues ofthe Zodiacke from their ſcuerall poles : aflure your lelfe in very lyke manner,prooue it 
© hen you will, may you deuide any meridian of the Marerinto the ſame diuifions that any of them is deui= 
ded by the parallels,and har —— the parallels,ifin the noone line you lſeeke the center or ra- 
ther pole of fany ſuche meridian as farre backwardes within the center of the marer, as the meridian that 
NHoulde bee deuided lyeth within the l;2»be. For example,if you woulde deuide the 30.meridian;counted 
From the Limbe on the South halte of the 7azer, ſeeke then where the 30.meridian, from the centeron the 
North halfe of the mater,doth crofle the noone line: and there is your pole or center wolt aſſuredly, wker= 
on keeping the oneend of a rule, and laying the other ende on every of the deg.of the South halfe of the 
limbegzeache after other: you way thereby deuide the ſaide 30. meridian,ecuen as eyther halfe of the Zodiacke 
was deuided from their ſeuerall poles in the ſaid ſecond book and eight chaprer. And when this 30.meridi- 
an is thus deuided,you ſhall finde thoſe diviſions equall to thoſe, which are made by the crofling of the pa- 
rallels, which you may ſufficiently gather by the laſt way, which I raughtin the ſeconde booke and nienth 
chapter,to deuide your-Zodiack by. ſay in this maner may you denide any of the meridians if you ſeek his 
pole in the nooneline,as farre beyonderhe center as the meridian is within the be, and thereon as from 
a center deuide him by the oppoſite halfe of the l»be.For in very truth, as I ſay,that point is the very pole of 
eLery ſuch meridian,as in my next booke of ſpherical triangles will appeare. And thus may you not onely 
deuidethe meridians bur generally eucry arche whatſoeuer, repreſenting a great circle or ſemicircle of the 
ſpheare, which is ſpecially to bee accounted of,and wil, beyng 1oyned to the 4.and 6.chapter of the ſeconde 
booke,yeeld exceeding fruite and pleaſure in rnenn g of the globe. Beforethe inuention of the ſaid thres 


rules I was determined in making of great inſtruments to deuide cuery 5,or 10, meridianin this manner 
and then by ſhort ſtreight lines co drawe the parallels. 


| Chapter 5. | 
AAwother ſecrete founde by the eAuthonr indeniding the parallelles of 
great Inſirumentes. 


Orafmuche as the time hath beene with mee,and may bee axaine with you in making | quadrants of 


om one parallel or 
SY othes 


Yer eto af I 2 
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other into the very ſame diviſions, whiche hee is,or at leaſt ſhould be deuided into by the meridians, though 
you thinke perhaps you ſhall not greatly vſeir, and I thynke I ſhall neuer haue the neede therof,] hauec had, 
yet will I notomit to ſhew at,leaſtat a time you woulde wiſh you knewe it, Admit therefore for exam- 
ple that you had drawen the fortie & fiue parallel, how coulde you now know where euery meridian bee- 
ingtruly drawen ſhoulde crofle,you cannor tell: then ſay [,thus doe. Letthe point of the 45 .degree of the 
limbe,that is to ſay, where the 45.parallell roucheth the lizbe,be vnto you inſteede of a center,on which point 
Jaying the one ende of a rule, mooue the other ende from degree to degree of the further half of the noone 
line beyond the center,and thereby deuidethe one half of the {aide 45 .parallel,which deuifions(if your rule 
be ſtreight and you worke truly) ſhall without all doubt be equall ro thoſe diuifions which the meridians do 
make. And fo may youdeuide any of the parallels eſpecially thoſe berweene the 45. paralle], and the pole 
exa&ly,bur thoſe that lie towardes the EquinoRtiall, cannot ſo cxaRtly bee denided 1n this manner, by rea- 
ſon that therule wyll cut them ſo by as, or oblique that the pointes of interſeRions can ſcant bee founde. I 
feare mee, I ſhall haue occaſion to vſe theſe in making my great quadrant, and therefore | leaue out fur- 
cher demonſtration tillthen. The time was whewT had writte more of theſe matters then I meane no\ye to 
publiſhe. Forl baue been driuen by helpe of thoſe diuifions too drawe the meridianes partly by ame, 


_ Chapter. 6. 
Of drawing and dyniding of the eclipticke line on the Mater. 


HE eclipticke is,or ought to bee drawen croſſing the center of the marer to touch the one cende of ey- 
ther Tropicke at the Limbe, videlicet, leing byas to the Equinottiall according to the Sunnes greateſt 


 ®* declination 2 3z=.degrees,as in the ſecond booke, and fifth chapter,and ought to be deuided into the 


very like partes or degrees as the EquinoRiall is. V Vherefore if you crofle this eclipricke line ſquare on the 
center,with a blinde line it ſhall rouch in the L-»be the one ende of eyther pole circle, where doubt you 
not, but the poles of theeclipticke are. Therefore from eyther of thoſe points you may deuide him, by lay- 
ing therulc on euery degree of the halfe Limbe fartheſt off from the ſame point,as in the ſecond booke, and 
fourth chapter, the Equinotall line was devided from one of his poles : then fettoo the CaraGters of the 
Signes,the beginning of yy and >, tobe at the center: & of 5 at the Limbe or endof rhe Eclipricke on the 
right hand , Vp at the lefc: the reſt in order as | hope you knowe by this time. You ſee herethat the reaſon 
of this differeth nor from the deuiding of the meridians mentioned in the fourth Chapter. Forthe eclipticlc 
being the great circle of the ſpheare,and lying go. degrees within the lmbc,towardes the center, euen crot- 


| fingthe center: therefore hys gole muſt needes be 90.degrees from the center, which is at the lmbe. 


Chapter 7. 
By the vertical circle or azimuth of the Sunne or Starres,taken to 
knowe what it is 4 clockeyvery certainely and exattly. 


Fung now inſtruRed you for the making of a great /ewellof two foote diameter,it is convenient that I 
ſhewe ſome yſes needing hys capacitie, notwithſtanding thar all the thirde booke wyll bee gladde 
of his acquayntance, L would have no man preſume too much of a (mall inſtrument be he neuer (o ex=- 
quiſitely made: in matters requiring great certaintie, there can no man worke ſo truly with a ſmall as with 
a great, Foralthough thar ſmall inſtrumentes in mathemaricke ſpeculation be ſufficiently certaine to lead 
a manne to knowledge of thinges,yetthere is no doubt bur Maroraſemperſiunt certiora in mathematica praftica,net- 
ther is it polkible to vie any ſo great as in ſome caſes woulde be required. It is ſhewed 1n the ſixth chap= 
ter and third booke, how to knowe what it is a clocke by the altitude of the Sunne,bur becauſe the Sun, an 

likewiſe the Rarres in an houre before and after noone, euery day riſe and fall very little ; therefore a ſmall 
myſle in the altitude taking,may make a quarter orhalfean houres errour : beſides that, the interſetion of 
the Almicantare, with the parallel of the Sunne, or any ſtarre neere the South, lyeth very byas,and ſpeci- 
ally in South ſignes and ſtarres, whiche may make more errour for want of the point of the true interſe= 
ion then may well be allowed in ſome caſes. V Vherefore the trueſt and moſt certaine way to come by 
the knowledge ofthe houre,and ſpecially ad minurmwm, which in the reQifiyng of the ſtarres, planets, &c. and 
getting the longitude of regions is very needefull,is by azimuth, becauſe he alwaies crofleth the parallel ve- 
ry diſtin&ly,and is (the meridian line firſt had)to be found very certainely. It 1s ſhewed in the third booke 
36.chaprer,by the azimuth and altitude taken,to knowe both the latitude and the houre: but bere by the a- 
zimuth, and laticude giuen, is had boththe houre and the altitude of the Sunne or ſtarre,prouided that 
the degreeof the Sunne inthe Zodiacke,with the ſtarres declination bealſo knowen. Take either by helpe 


ofa T opographicall inſtrument or elsby the thirde booke and 35 .chapter, the azimuth of the Sunne or any 


knowen ſtarre,which had,ſct the Finiterto the latitude,and marke where thelike azimuth of the rezredooth 
cut the parallel of the Sunne or Starre, the meridian croſsing there, ſhewerh the houre andthe almican= 
rare crolsing there, ſheweth the altitude, yetin the ſtarres this houre is but Heraftelle, the ſtarres houre, by 
which you may get the true houre,asis ſhewed in. thethirde booke and 26. Chapter,remembring alwayes 
that Locus Solis oftendit horam,this needeth no example,it differeth not'much from the ſaide 36.chapter. Fur- 
ther all the difference from the ſixth chapterof the thirde booke is,thathere you woorke by the a{umuth as 
there youdid by the almicantare, pp | | 


{2 Chapter 


a Ado -_ 4 ts - Om _— - —_— - — — - w_ py 
G ET gn 9 —_— #2 2p Tt 1 ts ** wats vn eh . = da 46, as 
- ——— _ o _— o oor > 
eo "7 . $1294 W414. hs © 
—_— : rt m_—_— _—_ w pp——__— — _ 
= : a p _ - pg ip  ip04——_— :"% Fl ATT FEES —_ J 
= 2 —— mat 2 * Wu L EEE od . >, a WEE LEN —_ —_—— es — - mae) qutt—— og A = > _— Y A. = fry _ _ o - 
ant, =" - £ n % D - - - £ m——_—_—_ - n < nad —_ —_ ew BY o 
£ E Sn 4 —_ < Wu * - 7 - Rent —_— ” 
ſuc 4 v _ 4 9 4 _- % Ty Wag AR » "2 * 7 ad "I _—_ teen A 
- PR p_ > pon - - - = 
= oo A - - - ſe 4 - by -—_ ” - wy ” « ww 
2s hk _ s _ _— - Wh” m 
p a you 


_ 4 a * n PAP. 4 
—— + = 

_ - * I —— > wo, , 

_ ms fie wives 4 —— 
—Q OY OO.” "3 nnd 

_ 
dna i £k 
"I - , 

- - _ p 


The Mathematical Iewel. 4. Books, 
TER _ Chapters. | 
By the latitude of any planet and hrs diſtannce from any knowen 
fixed larre had: how to get his exalt longuuac. 


I J\ thought good ro thew you,partly by this chapter, that he will ſerue you to neceflary purpoſe. V Vhere=- 
tore according to Gemma Frifius inſtruction in his booke de radro Aſtrenemico, you ſhal by the croſle ſtaffe 
take the diſtance of any planet you ſhal ſee in the heauens, whoſe longitude youdetire,fro ſome one knows 
fixed ſtarre,thar is to ſay,ſuch a ſtare whole longitude and latitude is knowen: which had, you ſhall then re= 
ſort to the Ephemerisor ſome other like tables;and get the latitude of the planet for that day,nowe place the 
Zenith poynt of your reere ſo many degrees of the i-be aboue the equinoctuall,as the latitude of the fixed ſtar 
commerhto : the rcete therefixed, marke where the Almicantare counted from the zenith point,equall to the 
diſtance taken by the crofle affe,doth cut.the parallel counted from the equinoctiall, equall to the planets 
latitude had in the Ephemeri:,and the meridian crofsing there with them, followed too the equinoGall line 
ſhall ſhewe youtheron the deg.and min.of thedifterenceof longitude betweene the fftarre and the planer, 
which if the planet be Eaſtwardes of the ſtarre,you ſhall adde to the ſtarres Jongirude, if VVeſtwardes,tub- 
-dutt it,and to ſhall you hauethe longitude of the planet defired: remembring this by the way,that if the la- 
titudes both of the ſtarre and planet be one way,that 1s to ſay borh North orboth South, then muſt you af= 
ter you haue placed the zeneth point at the Limbe fixed as before,take the ſaid parallel onthe ſame fide of the 
equinodtiall, as the zenith point is: but ifche'one bee North, the ocher South, then takethe ſaid parallel] on 
the further fide of the EquinoRial. : | 
For example. The 14.day of Otober 15 82.about 6. of theclocke in the morning, I tooke the diſtice 
"of the firie redde planet, þ, from the great ſtarre of the light called humerus dexter or10nis, Oriones right ſhoul- 
der,by a crofle ſtatfe of my faſhion for want of G.F.and tounde the ſame 3 1. degrees 35.minutes. aid 30, 
 ſecondes,for my ſtaffe was large. The latitude of the ſaid ſtarre of Orion,is,and ever hath been, and there- 
fore this working is the more certain, 1 7:degrees ſouthwardes from the eclipticke, which by my tables of 
fixed ſtarres, you may finde:the latitude of . ,by Leouirius Ephemeris was then one degree verye ncere North- 
wardes,thele had,l reckon on the Limbe from the equinoctiall-ro wardes the South pole of my 7ewel,the ſaid 
1 7.degrees, being the latitude of Orion : thereto I place the <enith point of the reere fixed:thenamong the 


Bren in the ficſt chapter of this booke I counſailed you to adde ynto your great liwell the crofle ſtafle, 


. parallels rowardes the North pole,I reckon one degree beeyng the latitude of Mars,found in the Epherreris. 


Nowe then where the 3 1.3.almicantare counted from the Zenith doth cut the (aide firſt parallel (for 


T leaue out the ſecondes in ſmall ioſtruments)there-doeI ſeethe 26—.meridian counted from the L-mbe tg 


croſle, the ſame was the difference of longitude betweene the ſaid ſtarre of Orion and Mars at that inſtanr, 
Thelongitude of that ſtarre after Stadius is 2 3,degrees in Jrand at that time I ſawe Mars Eaſtwardes of 


this ſtar. Therefore I adde this difference here found, vz. 2 67.0 this longitude of the ſaide ſtarre being 23, 


in ]L,and counting it according to the ſequele of the ſignes, it falleth-out roo bee the 1 9. degree & 15. min. 
of 9.which I concludeto be the place of Mars,his longitude arthat inſtant.But {onie will here fay to what 
purpole is this if wee goeto the Ephemeris for the latitude of the planet, then were it as good to take the lon= 
gitude there alſo. T ruc it is in ſome reſpe&t,but yet ſhall you ſee commonly that Ephimeriges will differ in the 
longitude of the plancts one from another,belides, when Ephemeridesare made by diuers men to diuers lon= 
gitudes,then may they differ,and yet be both true, VVherefore by this chapter you may with greater ſpeede 
then Gemma Friſius or any other hath beforetaught, for ought char I ever read, both examine the truth of 
your Ephemer:s,and of diuers of them, which is the rrueſt & moſt neer to the longitude of your countrie. And 
though in their Ephemerides they ſhoulde differ muche in the longitudes of the planets, yer they cannot erre 
greatly in the latitude, if they doe, alittle carinor hinder your purpoſe in working afterthis chapter, fo you 
fake yourdiſtaunce truely,as for the purpoſe you ſhall finde there thar 4 goeth bur 2 minutes in latitude e- 
uery day,ſo that where before you tooke one degreeor 16,minutes:if you had taken 607 minutes ,which is 
the latitude of f two dayes beforc,and wrought as before, you ſhoulde haue committed no ſenſible errour 
in the longitude. Though this experience be moſt pleaſant to examine the places of the planets,yet med= 
dle not with the Moone: for her tickle ſwift courſe found in tables, and her vntowarde parallaxe in takyng 
her diſtance, will diſappoint you. Bur if it pleaſe God to lend meelife,and that this wrangling worlde alow 
mee leaſure, wherein theſe fixe or ſeuen yeeres Thave fared like a tenniſe ball toſt yp and downe, Iwyllin 
mv boke of longitude of the places,ſo ſufficiently provide you for every ſhuttle nycitie of the Mone,thathe 
ſhall haue no ſtarting hole to deceiue you. You ſhall be fully inſtruted to meere her at euery turne, yea e- 
uen toleade her in a firing, as they ſay,and that at pleaſure. Then ſhall her defuſe motion in her buſhie ſpeeres 
with her euerdaring parallaxe(which hath heretofore ſtalled the moſt, and incuwbred the beſt learned, yea 
and deceyued ſome of them,as I ſhall there manifeſt)be ſo broade and playnlie opened by my ſimple indu- 
frie,that all ſortes ſhall wonder at the facilitie thereof. And therefore Jet all Coſmographers, Nauigators, 
Shipmaſters, Trauailers,and ſuch like,clap their handes for ioy of this Zewell, Ds, 


Chapter g. 
How at all times you may beholde on the Mater of your Tewel the whole circum- 
ference of the ecliptike,accoraing to his cituation,abene the horizon, 
which bringerh with it pleaſant vſes as followeth, 


TIrſt placethe deg.of the Sunne in the Zodiacke,to the houre propoſed reckoned on the limb,& rhere pre- 
- ently hall youles the aſc, onthe Eaſt part of your horrizo by the 3.book 42.6ha-& his amplirude by bs 
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R:ft part of my addition to the 20.Chapr.of the third booke: The degree of culmination or niidheauen;you 
hauc there allo by the 3.Booke 30.Chapt.and his meridian altitude by my addition to the 3.Booke 29.chap. 
thee preſent all theſe are had at one inſpection, by applying the degree of the ſunne to the houre propoſed , 
1 hen ro proceed, nnmber the meridian altitude of the degree of culmination on the Linbe from the pole ar- 
ti. ke rowards the right hand, if the aſcendent be a north tigne, bur leftwards if he be a ſouth ſigne:to the end 
of this numeration place the F:nirzr, which done, reckon on the Finror from the centre outwards, the aſcen = 
denrs amplitude and that alwaycs lefrwards or towards Media nox,and mark what meridian of the Mater doth 
cut on the Fintterthe ſaid degree of amplitude,the portion of the fame meridian from the Finer to the pole, 
repreſenteth the arch of theclipricke from the aſcendent to midheauen ,& the meridian of like diſtance fr6 
the axtree line on the other {ide which alſo cutteth the like amplicude on the Finiror his portion berweene the 
pole and the Finiror repreſenterh the arch of thecliptike from midheauen ynto the deſcendenr, | 
Example, Our moſt rowardly and yertuous young Prince and king, Edward the fixt was borne 15 37.the 
.11.0f October the 1 3.houre 5 1.min.the ſunne then being in <; 28.deg,wherefore I would fee the conftitu- 
tion of theclipticke tothe horizon on my 7ewe/that thereby | might ſet rhe figure of his nativitie,as 1 wil ſhew 
in the 13.and 14. Chapt. following. Firſt therefore [ſetthe deg, of the ſunne vz. =; 28.vnto the 13. houre 


51.min.which is one of the clocke after midnight, and 1 2 > degrees paſt, whereI ſee in our horizon being 
$1 5 the aſcendent np 5.deg,almoſt, whoſe awplirude is 16.deg.=,and likewiſe the degree of culmination & 


26+ deg.whoſe meridian altitude is 5 7-7 deg. Theſe had, I reckon the ſaide meridian altitude VZ.5 x deg. 
on the Limbe from the pole articke rightwards, thatis towards noone, becauſe the aſcendent is a north ſign e, 
thereto I ſet the Finzror , whereon from the centre northwards or leftwards , Ireckon the aſcendents ampli= 
tude vz.16.5 deg.and there do I finde to cut the Finiter,the 1 4..meridian counted from the axtree line, whete- 


by I conclude that the arch of this 1 4-meridian between the pole and the Finiroris nov the arch of thecliptick 
betweene the midheauen and the aſcendent, (o that the pole being now the 26.0f &, reckon thenſe from the 
ſame 14. meridian degree after degree as they follow in order on theclipricke, which by helpe of the parallels 
you may eaſily do,and you ſhall finde that the laſt number at the Fimtor will end inthe 5. deg. of np which is 
the aſcendent. Laſtly the arch of the 14.meridian on the other fide of the axtree line between the pole & the 
Fmitor, is here the arch of thecliptick between midheauen and the deſcender,cutting on the Finirorlike deg. of 
amplitude, and being accom pted from the pole, that is from 26. of & backwards,contrarie to the ſequele of 
the ſignes,it wil end in 5.of X,which 1s the deſcendent, This 14.,meridian or any lks,I muſt for diſtinRions 
ſake hereafter call theclipricke circle, | 


Chapter 10. EE, — 
By the Eclipticke circle conſtituted as m the laſt Chapt. bow to {x the altitude and azimuth 
| ' © . of the ſunne or any point of theclipticke, and thereby alſo of the other 
Planets ſo they hanenolatutuat, 
Hecliptick circle being ſcicuate as inthe laſt Chap. to the Finitorfor any inſtant propoſed,reckon there- 
onthe deg. of longitude of the ſunne or any other planet,not hauing latitude either from the midhea- 
uen if he be on the Eaſt part,or from the deſcendent,if on the weſt, becauſe ſo may you reckon accox- 
ding to the ſequele of the ſignes , better then from the aſcendent vpwards, or from midheauen towards the 


deſcendent: where your reckoning lighteth out on this ecliprick circle, the atimuth and almicantare cron g 
there,ſheweth your delire, 


| — Chapter 11. ; De 
By the ſame conſtitution of theclipticke circle how to finde his Nonageſsimus gradus 
with the altitude thereof,being the quantitie of the angle made betweene 
thecliptiche and the horizon, ; 
F from the aſtendent you reckon on theclipticke circle vnto 90.deg. there is your Nonage/timis gradus, & the 
| jt enki cutting,or rather touching therezls the altitude. 


2 | Chapter bn. | 
| How by the ſame conſtitution of theclipricke to ſee allthe circlerof poſition 
linely on the Tewel , andwhat degree of the 20diacke 
z5 in any of them. 
m=——qHis is performed onely by ſetting the zenith line to the conſtitution inſteede ofthe Frnirer,as for exame 


- ple: If in the 9. Chapt you had ſetthe zenith point of the Reere 5 77 deg.ynder the pole,there dothe a= 


zimuthes repreſent all the circles of poſition croſing theclipticke or 1.4. meridian 'whereon you ma 
reckon what degree euery of them cutteth which is ks. P 4 b y Y 


Ly Chapter 64. 45; 
How by the ſame conſtitution of theclipticke circle toſet a figure 
verie ſenſible and apparanth.. 
py Or this purpoſe you mult haue your foure domifying poſition circles diſtinguiſhed on the Reere,as in my 
FE addition to the 3, Booke 49, Chapt. is ſhewed,and you ſhall inde thoſe 4. with the zenith line in -_Y 
| | | conſt;_ 


ISIS 
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conſtitution, and the Lind to cutin the id eclipticke-circle,, the degrees beginning euery of the 1 2,houſt 


whereby.you may ealily ſer the figure,remembring that by the one halfe,the whole 1.2, are had, E 


'Chapter 14. 7 Be 
How to ſet 4 figure with more pleaſure andeaſe, the laſt Chapter well underſtood, 
fo that you may beholde your whole'tz. houſes in their being 
altogether on your Tewel. 


Eere my appointment was thatthe xzimuthes and meridiansſhould chaunge their offices, fo thatthe 
H 14-azimuth ſhould repreſent the eclipticke circle of the 9. Chapterzand the meridians ſhould repre- 
| ſent the circles of pofition by placing the zenith point of the Reere 5 75 deg-aboue thepole,and(thedo- 
mifying poſition circles, being firſt diſtinguiſhed among the meridians) there hall they cutthe-1 4.azimuthin 
manner of the laſt Chapr, and thenſe following the almicantares cutting there with them, yato the Lombe, 


- make prickes or notes on the-Limbe of the Reere for euerie of them, and ſo are your 1 2.houſes had without a» 


* 


ny numbring atthoſe prickes , of which the zenith pointof the Reereis alwayes one,yea andthe beginning 


of the 10. houſe: then if about the Limbe of the Marerthe-1 2, lignes bee ſet and deuided, and amongſt-them 

you chooſe our the Gradu mediicelifor the inſtant propoſed, and therero ſer the zenith point of the Reere fixed, 

ghere do the reſt of the.prickes euery one chooſe out the deg. beginning the houſe he Kandeth for, which are 
galily counted fromehe 10. houſe, here you ſee there is no numbring at all, 


"Chapter 5. 
How togettbe alttude of the Nonageſsimus gradus more readely thee 
__-mnthenr.Chapter is expreſſed. 


Tm houre and-niinute giuen, get the aſcendent and his amplitude, and alſo the degree of culmination - 


with his altitude, and thereby place the conſticution of theclipticke circle, as in the 9.Chapter is expreſ= 
ſed aboue the Finiter, and then marke what almicantare doth but onely touch theclipticke circle, the 
ſame reckoned from the Finiror is the altitude defired. | 


I haue giuen ouertheſe 6.Chapters laſt paſt being indeede fome of them very tedious and long,as one ve= | 


rieloth to trouble my booke with ſuperfluous matter, for in truth they tended chiefly to the ſetting of a fi- 
gure, which when allis done, will(though perhaps nor ſo liuely, yer more ſpeedily)be performed by.rhe third 


| Booke 46.Chap.bur I kaue let the titles tang, to the end that fuch.as liſt may:- the cafier boult out themarter 
. of them(elues. 


"Chapter r6. 
"How toplace theclipticke «bone the Finitor after another ſort then is ſpewedinthe g. 
Chapter and#n the ſame conflitution ro finde ont enery needfull circle whereby 
"maſt excellent concluſions are robeper formed. 


is conſtitution did Gemma Frifius finde out by his Aſtrolabe, as in the 2 Booke 5 4.Chap.appeareth, 
yer ſeruing there onely to getthe bare altitude of the © or planets; not hauiag lat. which by the 6.Cap. 
may alſo be done,but my Jewel by theexplanation of chis Chapt. and the helpe of bis almicantares and 
azimurhes,performeth the ſame to great and wonderfull purpoſes 'as will more appeare in my Booke of the 
longitudes of places then in this 4.Booke, Wherefore either by the ſaide 5 4, Chapr. place the Finiceras there 
is hewed,or elſe by the houre givengget the Nenageſtinus gradus either by my addition to the 3,Booke5 3.Chap. 
of the 3.Booke,or by the i 1.or 15 .otthis booke, and reckon his altitude on the Limbe from thequinoR, line 
vpwards,thereto os the Finitor, but on this condition thar if the matter you purpoſe be in latitude North 
of thecliprick,then let the almicantares ſtand vpwards towards the north pole,it ſouth then downwards to= 
'wards thequin. Ge there is your /evelin a finguler conſtitution ſeruing many pleaſant & profitable concluſions 
as ſhall follow, wherfore I think it moſt neceflarie ro ſhew or explanethe reaſon-therof;thequin:line here re= 
»reſenceth the Finirer, and the parallels & meridians repreſent almicanrt. x azimuthes, the Finror reprefenteth 
checlipricke, his point at the Limbe the Nonageſcimus gradus, and at the centre the aſcendent and deſcendenr. The 
almicantares and azimuthes are circles of longnude, and latitude of the zodiacke.T he Lmteis the circle of 
longitude of the Nonageſiimus gradus , which jfluing from the. pole or poles of theclipticke alwayes paſleth by 
the zenith; the centre of the 7enel is the aſcendent and deſcendent, and notthe Eaſt as it is in the 9. Chap.and 


all ozher vſes of the /ewel moſt commonly , But here the Eaft and welt points are diſtant from the centre as . 


much as the amplitude of the aſtendent ordeſcendent commeth to,and likewiſe the miridian as much diſtant 
fromthe Limbe, fo rhar in briefe the level here repreſenteth the globe wreſted from rhe meridian voto that a= 
zimurh, which cutteth the Noxageſttmw gradw, itis moſt manifeſt that all grear circlesin the ſphere are concen- 
tricke ro the ſphere, and deuideth other in halfe, howſoeuer they be drawne or croſſe ech other as 1 haue of= 


ten ſaid, and as jn the definitions & theoremes before my ſpherical triangles following ſhal appeare,where= 


fore when as the Nonage/iimus gradus 18 apointed in the Limbe, the aſcendenrt end deſcendenitbeing alwayes 90. 
deg. c iſtant equally en ech fide from it, mult needes be inthecentre, which of necefitie mult be the place 
ot croſsi1g of the Frnit-r with theclipricke being both of them great circles , and twiſe go. being a ſemicir= 
cle. But although that theclipticke do-alwayes deuide the kori{on in equal] parts, yer he doth-it continuallie 


in chaungeable places by reaſon that hes licth byas to theguinoRiall,, hauing for that cauſe ao yalformitie 
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in his motion , by reaſon whereof the altitude of the Nonageſiimus gradus , is continually variable everie mo= 
ment, and ſoalfo is the altitude of the degree of culmination , or any other part ofthe zodiacke, Likewiſe 
the aſcendent and deſcendent cutteth euerie moment in ſundric pointes of the horizon : whereas the Equi- 
noGiall, and all the other parallels cutte the horizon continually in one point and their meridian aftirudes are 
alwayes one, inſomuch that the 7evel being fer at any time to that conftitution, which this Chapter tea-= 
cherh,rhe Eaft and V Veſt point cannor bein the centre of the level, but onely when che beginning of '* oF 
is aſcendent for then the Nonageſtimus gradus being 95 or Vp mult needes be 1n the mcridian : at all other 
times the: aſcendent cutterk the horizon either North or ſouth of the Eaſt, which is called the amplitude all 
in che wud booke 20.Chapter appeareth, and according to this anplicude fhalli the Eaſt point an the 1046 
be remoued. | 


Es, Chapter 17. 
How by the conſtitution of the 16, Chapter to get both the altitude and azimuth of rhe 
 ſunne or any point of theclipticke, or of any other planet or ſtarre Jow 
much ſoener they ſhall be in latitude. 


JOw co get the alticude of the ſunne, or any point of theclipeicke, by this conffitution hath beene taught 
by G.F.as in my 3.book 5 4.Chap.appeareth,buc for any planer,ſtar or point of the heauens hauing lat. 
- Youarethere neuer the neare,nor yet torthe azimuth although it be had inthe 1 1 .Chapr. after another 
conſtitution for any poinrof theclipticke. Now therefore by the houte and minute propoſed, haning ſet your 
lewel to the conſtitution of this laſt Chapt. you ſhall by the 3. booke 20, Chapr. learne the amplitude of the 
aſcendent for that inſtant, which ifit be of a North figne, you ſhall reckon on thequinoRiall line, which heere 
repreſent:rh the Fizicer from the centre rightwards towards noone, and there is your Eall point,and the me= 
ridian or houreline cutting there, repreſenteth the Eaſt-azimuth, bur if your aſcendenr be a ſouth ligne, them 
countthe amplitude lefewards towards Medianex , and there ſhalbe your Eaſt poinr and your Eaſt azinzuth, 
which point and azimuth being found,you may ealily reckon from thenſe your azimurhes, and that alwaycs 
rightwards towards the Limbe, and thenſe backwards againe, and ſo round as occaſion ſhall ferne, remem= 
pring that the g0.azimuth from this Eaſt point ſo counted mult needs be your meridian. 


As for example,in thenariuity of our yertuous king Edward,the altitude of the Nonageſimus gradis was 5 by 
deg. by the 1 1.0r 15. whereforethat reckoned on the Limbe from thequinoGtiall and the Finiter thereto laid, 


then doth it repreſent theclipricke circle placed to this ſaid conſtitution, the aſcendent and deſcendent being in 
the centre of the Jewel by the 16. bur becaufethe aſcendent is of a norch ſigne in this natiuitie vz, the 5.ot np 


and the amplitude thereof by the 3,booke 20.Chapt, 1 6=deg.I reckon on thequino&@, which now repreſen- 
teth the Finirer,the ſame 16> deg.and that from the centre rightwards towards noone, and there I conclude 


to be theeaſt pointand that the 16 = meridian is theaſt azimuth,and then if from this 16+ meridian you rec- 
kon to the Limbe, and thenſe backe againe vortill your reckoning come to 90. the houreline there endin 
repreſenreth the meridian or ſouth azimuth, being here the 1 6—countedfrom the Limbe backe againe,ſo thar 


hereby you may ground this generall rule, looke howe muchthe amplitude or eaſt point goeth ri 2htwards 
from the centre, ſo much the meridian commeth backe from the Limb leftrwards,and how much rhe amplitude 

oeth leftwardes ſo much the meridian commeth ſhort of the Limbein reckoning , wherefore when you 
cn ſer theclipricke circle torhe conſtitution of the 16, Chapter, and haue any planet or ftarre propoled, 
whole altitude and azimuth you defire ro knowe thereby , get his longitude and latitude in the zodi- 
acke by an Ephimers: or other tables: reckon his longitude on this ecliprick'circle being here the Finirer,and that 
from the centre or Nonageſsimus gradus at the Limbe,az in the ſaid 5 4 Chapr. is ſhewed, and then on the azimuth 
there being, reckon his latit. by helpe of the almicantares, where you ſhal ſee the parallel reckoned from the e- 
quinoRtiall ſhewing his altirade, and the-houreline my there, reckoned from the point or houreline re= 
preſenting theaſt azimuth found by the 16.Chapr.ſheweth the azimuth deſired. 

Example. | ſhewed in my addition to the 33.Chapter of my 3. booke, the glorious planet Venus being the 
10.0f October 15 80.in longirude 5.deg.27,min, of in latitude 5,degrees ſouthwards, the ſunne then alſo 
being in = 27. degrees 8.minures that ſhe roſe abour 6. minutes after 5 .of the clocke in the morning. Nowe 
woulde 1 knowe what height ſhee was at 10.0f the clocke the ſame morning and that by the rulc ot the 16. 
Chap.to ſee how it agreeth with the 3.booke 3 2.Chapter,firſt by the houre giuen videlicet 10.0f the clock, 


- and my addition to the thirage Booke 5 3. Chapter orthe 1 1.0f this booke, 1getthe Nonage/iimusr gradus to be 


295 degrees of Leo and his altitude 46.degrees, therefore by the 16. Chapter I reckon 46,deg, on the Limbe 
from thequin-rowards the north pole, theretol placethe Finiter with his almicant. downewards towards the 
ſourh pole, becauſe the latit, of 4 was ſouth ; the aſcendent then by the 3. booke 42. Chapter was m1 2 9 
degrees,and his amplitude by the 3.booke 20.Chapr. 3 3+ deg, which [| reckon on the equinoGtiall linefrom 
the centre leftwards , becauſe m1 is a ſouth ſigne, and there is my eaſt point, and the 33+ houreline cutting 
there,is my Eaft azimurh. Well then becauſe in ſucceſsion of the ſignes after F\, followeth np =: &c.there- 


Fore) being in the 90.degree, I know that Venus was then alſo in rheaſt quarter, thatis to ſay eaſtwards of 


the 90.deg.For which cauſe I recks on the Finitor from the Limb inwards,thar is to ſay from the 90.deg. being 
$295 vntill come ynto 2,5 .deg.27.min.&1it endeth in the 37.deg.almoſt of the Finiter counted from the 


Linb,& on the azimuth there ſtanding reckon thelat. of P vz.5.whereIſee to cutthe 3 1 — parallel, whereby 
1 concludethat Y was then ſo high, wheras if you had'notreſpeted thelat. bur performed itby the long. after 
the 2.booke 5 4. Chap, thavis to ſay, to baue taken the parallel cutting the Finiror it ſelfein the 37.deg.from 
the Zimbe,you ſhould haue founde Y 36, degrees heigh, which is ng ſmall errorifany man would Hopks to 
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know thehoure not reſpeRing the latitude, But nowe to know in what azimuth ſhe was then in, from my 
Eaſt azimuth found as before, which is the 335 houreline leftwards ofthe centre, and there I number .right- 


wards towards noone yntill I cometo the houreline cutting the place or Jatitude of P with the ſaid 31 Ny pa= 
Tallel and *my reckoning commeth to 79+. the azimuth deſired wherein Venus was that inſtant. .And thus 
.nay.you dofor any fixed tarre or other planer, | 


Chapter 18. 
How by the conſtutution of thecliptiche as in the 16. Chapter to get the longuuar aa 
latitude of any ſtarre or planet, that is to be ſeene inthe skte,and 


thereby alſo his right aſcenſion and declination. + 


 'F JErmma Friſius as appeareth in my 3.Booke 39. Chapt, ſheweth to get the longitude, and latitude of any 


( qtzre or comet out of the heauens, as this Chapter doth purport, atter another manner then heereſhal- 

be ſhewed, butin my opinion not fo exactly, yet with tarce more trouble though both wayes do well ro 
*Exatnine a truth one by another. Wherefore thus ſhal you do when you ſee any planet;ftarre,or comer, whole 
longitude and latitude you deſire : gette his altirude and his azimuth byſ{ome inſtrument, and alfothe houre 
and minute by the 4. Chapterifit may be: theſe three muſt be had all at oneinitauc, and that veric exactlie 
which done, by the houre had, ſet the Finirorto the conſtitution of the 16,Chapter, and then by the Eaſt point 
founde by the ſaide 15.or 17. Chapter, ſecke out the houreline repreſenting the azimuth as there alſo is 
ſhewed , whereon reckon to many :degrees from thequinoGtiall line as the planet or {tarres altitude taken 
come to, and the azimuth and almicantarecuttingthere, ſheweththe longitude and latitude deſiredaccouns 
ting themas inthe 16.and 17,Chap.is thewed, | 


_ Example, OfY inthe laſt Chapt, AdmitteI had taken her azimuth 79+ and her altitude 31=attenne of 


the clocke in the morning the ſeconde of lanuarie 1579. I bcing nowe in Gloſter ſhire in the Chniſt= 
maſſe time with the good knight and my deare vncle Syr ſobn Hungerforde , who departed this worlde the 
19.of March, Anno 15 82. there chaunced a great ſnow a day or two before, and therewithall tollowed ri- 
mie dayes,by which meanes although there were no cloudes to be icene in the'whole tkie , yer by reafon of 
the rimiechinne vapours that did hang in the lower region of the aire that much brake the force of the ſunne 
beames, I did perceiue the ſuunne, the moone, and Venus who then was between? the © and (7, all three of 
them at two of the clocke in the afternoonethe ſaine day: or rather ſomwhat before, and ſo all the day af- 
ter, which [ ſhewed there to diuerſe of my friends and Kinſmen which were there as [ was, to paſſethetime 
with that worſhipfuil knighr, whoſe hoſpitalitie was moſt bountifull. Wherefore admitte the tenth of 
October 15 80. were ſome ſuch like day, it you will graunt noabſurditie, and'that then I had takenthe alti- 


tude of P. 315 deg. and herazimuth 79, at 10, ofthe clocke ſhee being to ſight Eaſtwards of the Nonageſcizous 


gradus and woulde thereby knowe her longitude and latitude, which to doe, Ilaythe degree of © vidclicet 


2.2 7,degrees 8, minutes yato 10.0f the clocke in the Limbe , WhereTI finde the aſcendent jm 2 9=his ampli= 


tude 3 37,the Nonagefimusgradus £1, 295, his altitude 46. by which I ſet the Finirorto the conſtitution of the 16. 
Chapter in all reſpees as is done in the laſt Chapter, then by reckoning the amplitude of the aſcendentvi- 
delicet 33=on che EquinoRiall line leftwards from th: centre, becauſe the aſcendent was a ſouth ſigne: there 
I findethe Eaſt point, from which cowards the ſouth I reckon among the hourelines, the azimuth of Y videli- 
cet 75> which lighteth out in the 46, meridian counted from the Lenbe, in which 46. houreline, I reckon 
from the EquinoGtiallline the altitude of vid. 395 which if your almicantares chance to be turned towards 
the North pole, you ſhall perceiue not to reach theclipticke or Finitor; and therefore turne about the Reere that 
thealmicantares may ſtande downewards towards the ſouth pole, and then doth the ſaid 31+ deg.ofthe 46 


meridian cutte the 5 .almicantare, which ſheweththat Z was then 5 .degrees in latitude, and alſo it cutterh the 
37. azimuth which followed to the Finiter, ſhewing her lorgitudeif you account from the Limbe or g0.degree 
hither, that is to ſay, becauſe Y was inthe weſt quarter: therefore the redieſt way is according to theſequele 


ofthe fignes coun tit from theend of the Finttor at the Len.be being $L 29 - then ce numbring downe towardes 
whe aſcendent ar the centre vynto the ſaid 37.azimuth,it will fall ourto bethe x = of -, the longitude of Ve- 


nus. And thus may youdoe with any fixed ſtarre or other planet, the Moone excepted, whoſe parallexis mas 


keth many alterations in this behalfe. 


Chapter 1g. 


The Sat andazimnth of the ſunne,or any planet or ftarre ginen, 
how by the conſtitution of the 16.Chapter to get 
their exalt longitude. 


He ſunne never hath latitude, and therefore we ſhall ſoone diſpatch with him, the latitude of any othee 
planet or ſtarres,you muſt get by tables ,as inthe eight Chapter you did , which had, ger at any inſtant 

_ theazimuth of the planet or ſtarre exactly by ſome large "ne cnalR bog 4 by the third booke 35.Chap. 

or by this next Chapter following , and the houre and minuteatthe ſame inſtant, 'by which ſerthe Finirorin 
the conſtitution of the 36, Chapter with his almicantares to the North pole, if the latitude of the ſane plane 
ob 
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or ſtarre be North orto the South pole,if South, then by the 16.0r 2 7. finde out the houre line repreſenting; 
che azimuth ſo taken,and mark wherethe ſame houre line cutteth the almicantare repreſenting the planer or 
{tarres latitude,and there ſhal you ſee the azimuth crosſing, pointing on th e Fnirer the deg.of the longitude 
ſought for, it you reckon the ſame from the centre or deſcendent;the planet or ſtarre being on the V Velt 
giarter,or trom the Limbe or nouageſ.grad. if on the Eaſt as in the tixteene.and 17. chapter, is ſhewed: asin my 
tormer example of Venus,admit that the ſaid 10.0t October 1580. Itound by the Ephemerts her latitude 5. 


deg. Sourhwards,and that the fame day at 10.a clocke I zook her azimuth 79>,deg.from the Eaſt by alarge 


inſtrumer, then by the 16.chap.I ſer my 7eve!! to the conſtitution of the Eclipricke with the almicantares to- 
wardes the South pole ,becaule the latitude was South: which done, according as is ſhewed in the ſame 17. 


chap.l foundthe 46,houreline counted from the Liwbe to repreſent the 33+.a{imuth: and now whereas this 


46.hourelinecu:teth the .almicantare,there doe I ſeethe 73. azimuth reckoned from the Limbe, rocrofle, 
whoſe degree reckoned on the Finirorfrom the Limbe or g0.degree,bicauſe that Venus was on the Eaſt quarter, 


falleth our to be the 5.deg.z.of 2, which I conclude ro be the longitude of P at that inſtaunt. Hereby maye 


any man re&ity rhe places of the fyxed ſtarres yery cafily, becauſe their latirudes neuer alter, and their azy- 
muthes are calily taken at all times. 


Chapter 20. 
Fi ow to get the true and exath azimuth of any planet,comet,or ſfiarre 
vnknowne. 


Ou fhall atone inſtaunt take the altitude as well of the planet or comet, whoſe afimuth you ſeek, as al- 
ſo of ſome one knowneſtarre, not farrediſtaunt from him, which noted, you ſhall by helpe of your 
lewell,or els of the croſſe ſtaffe, take the diſtaunce between this knowne ſtarre and the ſame planer:whi= 
che noted, alſo you ſhal then reckon on the Lizabe of your Jevellfrom the EquinoRial line towardes the pole, 
the greateſt altitude before taken, whereto ſet the Zenith point of the Reeretyxed, and among the parallelles 
counted from the Equino@iall rowardes the ſame pole,count the lefler altitude : then among the almican- 
rares counted from the Zenith poynt,reckon the ſaide diſtaunce taken : now where this almicantare and the 
ſaide parallel do crofle,the meridian of the Marer cutting there,counted from the Limbe, ſheweth the horifon= 
tall diſtance bertveene the ſayde knowneftarres azimuth,and the azimuth wherein the ſaid comet or plianer 
was at the taking ofthe altitudes, which azimuthal diſtance or difference, you may adde or ſubtra& too or 
from the ſtarres ſaide azimuth according to the coaſt, which you ſhall ſee one of them to ſtande from other 
;n the skye. I rri:{t you can not be to ſeeke of the ſtarres agimuth, except you forgette the third booke 27, 
and 33.chap. | 

This ws. king differeth little from the 8.chap.and therefore needeth no example,for here by the two al- 
titudes and ditaunce you get the difference of the azimuthes as there by the two latitudes and diſtance you 
got the difference of longitudes.Burt here alſo in the moone her parallaxis will make you miſle certaine min, 
which in my booke of longitudes,l wil teach you to remedy, 


Chapter 21. 


The moone ſhining on any ſun diall to know in the night, what it isa clocke very 
ſpeedily by helpe of the Jewell. | 


<Arke what houre and part the fhade of the moone giueth in the diall, then goe to an ordinary Al- 
M manacke,&: looke in what figne and deg.the moon then is,lay the ſame deg.of the Zodiack by help 
of the Label to the like houre, & part on the Limbe of the 1evel, which the ſhade of the diall gaue you? 
and thence remouing the Label!to the deg.of the ſun,it ſheweth you the houre 6: time ſought for ; and thar 
very eaſily without taking the moones altitude,or other troubleſome working ,as in the 3.booke 27.chap. 1s 
required. But by the way you mult not forget firſt to reQify the moones place by adding or ſubducing one: 
deg.for every houre,that you imagine the time propoſed to be diſtant from noone, as I haue often warned: 
you, fo | 


Chapter 22 


EP” ſpeedy way to kyow what it 15 a clocke by the ſtarres without taking 
their altitude. 


VVy en you go forth any night,firſt behold the North pole,6: therby direly back oppoſite therto,you 
"Y Y Maleafily fynd the ſouth: then mark whether you ſee any notable ſtarre there placed at that inſtar: 
if any ſuch ſo chaunce,and that the ſame ſtarre be on your Reete,laye his apex on the noone lyne of 
your Zevell towards Meridies,and placing then the Label on the deg.of the ſunne,ir ſhevweth in the Lowbe the 
houre deſired, | | 
 Thelike may you doe with any ſtarre,you ſhall chaunceto ſee on the North part of the meridian by lay 
ing his apex onthe noone line towards Medianex. 
þ- Alſo you may with a lirtle exerciſe iudge by ſight very neere how many houres anye ſtarrethat you ſee in 
the skielacketh of,oriz paſt the South, if the ſcantlet be not ouer great, whereby laying his apex by helpe of 
the Labell,to ſo many houres of the Limbe,wanting or paſt the noone line, then locus ſolrs oftenare horam, Truely 
this Chap. beſides the eaſe and ſpeedethar it hath, giueth a great deale more credit among the vnlearned, then 
the other way, for they murmure if one be long hunting atrer the A thinke the deuiſe of ſmal repu 
fation® 
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| Al not reſpeRing art. Te needech no example. 
Chapter 23. 


The t ſe of the three tables comprehended in the 2.fignre of the ſecond bookg 
1 3 .Chap. 


Thinke it not amiſſe here to ſhevw the vſe of the aide 3.tables to fyt the fancy of ſome wen which may de- 

light thereia. Firſt therfore you muſt remember that the whole rundle containeth 6.(paces,one compaſting 

in another;of which 6.ſpaces,in thethree yttermoſt are contained 2. ſeueral rables:the firſt ſeruing ro ger 
the dominical letter,the 2.the prime and Epactfor euer.And in the 3.innermott of the ſame 6.ſpaces is one 
ly contained the third rableſeruing to get Eaſter day for cuer. 


By the firſt table to get the Dominical letter for ener. 


CHD the yeerepropoſed in his vttermoſt ſpace,and direQly ynder itin therhird ſpace, you hane there the 
I Dominicall letter, but if ic be leape yeere,then is the letter inthe middle ſpace your deſire :; and when this 

table is worne out, you may begin his date againe where you left,that i» to ſay,whete 1582. is, there ſer 
2610,at 15 83,(et 1611.6 fo forth,to be continued vnto the worlds end. 


By the 2.table to get the Prime and Epatl for ener. 


bg the yeere propoſedinthe ſecond table,and giredtly ynderit in the ſecond ſpaceisthe prime,and in the 
3.ſ{pace the Epadt anſivearable to thas yeere, this table you may alſo beginne againe like the former & (6 
concinue kim for euer, 


By the third table to finde Eaſter day for ener. 


Irſt Jearne the Dominicallletter of your yeere propoſed by the firſt rable:atid by the ſecond the prime of 
Þrke ſame yeere,thele had,ſeeke the ſaid prime number,in the vttermoſt ſpace of the 3. table, and in the 
middlemoſt ſpace ſeeke the ſayde dominicallletter next vntothe prime rightwards fromit in pumbring, 
and therein the 3. ſpace you ſhall finde direRly ynder that letter; whar day Eaſter day hall fal on thar yeere. 


Example of all three tables. 


His yeere 15 34.1 would ktiow the Dominicall letrer,the Prime,EpaQ,and Eaſter day,T ſeek the ſayd 
yeere,videl. 15 $4.in the firſt table vnder it Ifynde E the Dominicall letter, becauſe ir is Leape yeere: 
then io the 2.table 1 ſeeke the yeere 15 84.there I findeynderit the Prime to be 8,the E pat 24.Laſtly, 

in the vtrer row of the 3.tableI ſeeke the prime of this yeere 15 84. videl.8.ynder whichin the middle rowe 
bs che letter C,but reckoning on in order rightwards till L fond my Dominicallletter E, vnder it io the iner- 
moſt ſpace I ſee 20.and becauſe this worde Aprill wear laſt before in the ſame ſpace, I conclude the 20, of 


Aprillto be Eaſter day, 
The concluſion of this fourth Booke. 
M Y leiſure 6n the one fide pot ſeruing me to beate about ordinary propofitions, and finding on the o- 


* 


ther ſide my Jewel to cal me away vnto ſuch more effeQual watters, which rather require ſeueral rrea» 
' "Criſes,asin my 5.and6.bookes,and alſo in other 6.bookes(which after theſe if God ſpare me life and 
Jeiſure, 1 meanc ſhorrly to (er forth)ſhal appeare.l here therefore conclude this 4.booke of mine, leaſt by ſee 
King to enlarge ir, [ ſhuld cofuſedly place many things as once had done. For I haue taken out diuers chap= 
rers abour tne Moones parallax, and other matters: reſeruing them as more fit for my booke of longitudes 
an4o nerlikeplaces:and were iethat I had convenient leiſure to tranſlate and alter the whele worke, this 
«.»0.ke ſhould not be at all, bur be difleuered intothe reſt of the 1 2. bookes,neither ſhould ſome part of the 
et g-etorca abit doech, buc chatof necesfitie for want of leiſarg I am forced 60 let it paſle, hoping thar 
lite bias wil be Boras withal, caganing $6 amend in che BExts rms © 
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 hefifth bookof che Mathe- 


maticall Zewe/, newly i nuented,com piled ind ſer forth 
by lohn Blagraue of Reading, Gentleman : teaching moſt 


plainely to performe on the Iewellthe wholearr of ſphericall triangles, without a- 
any whit of that greattoyle by ſynes ſupplementes, tables, proportions, Arithme- 
ticall calculations,and ſuch like: b 2y which Ptolomens,R egimontan Copernicus, and 
all other Authors before me,haue wrought themhere pefourmed by | 

ocular inſpetionwith ſurpaſsing facility, and maye bee called 
the key of the knowledge of the ſphere, inthat.itynlocketh 
all ſpherical queſtions whatſocuer: and is aſinguler | 
bN  1ntroduction ynto the'Sinicall woorking, © 


Chapter Tex: - ” 2 : | | 
Of the Expoſition of a Sinicall quadrant and althinges thereto appertay» 


mg, 


Quadranrtisin briefe the quarter of a circle, encluded withtwo ſerdidiame= 
ters,as you ſee here this igure A B C.. The arch thereof,vz. B C. I call 
the Limbe which is deuided as the order is,into go.degr, The ſemidiameter 
ereted,vz. B A is the fide of the quadranrt,the other ſemidiamerer,vz. A C 
15 the groundline or baſe'of the quadrant, from which the Limbe beginnetk 
to be numbred,yz.from C towards B.. © —- PE ul 

An arch in Latine Areus,is any porcion-of the circymference or ryngeof a 
circle,as here,B O, O P, PD,B C,&c. | EE ods ; 

A Chorde in Latine Chorda, 1s as it were the diameter to the arche, or 
the ſtring to the bow, as here the ſtreight line B* G P, is the chorde of the 
archB O P, and theline D C of thearche DC, 7 

The Complement of an arch in Latine Compleyzention arcus,is that portion 
as | _ of acircle,which any arch lacketh of a quadrant or go.degrees,as the com= 
piement of the archB D is the arch D C, and the complemet.' - i Ms 
of D C, is B D.Sothatalwayesthe arche and his complement 
makea quadrant. OE ns 


A Synein Latine Sinw,is a ſtreight line commenſurable ey-. : GCL 
ther in length or power ynto the diamerer of acircle, andto be F- oe - | 


meaſured by his parts. 


The Syne totall in Latine Sinus rotus, is the ſide or baſe ofthe I, 
cuadrant,as A B, or A C, deuidedinto an 100. equall partsxat ' © /V 
the leaſt, butrather intoa 1000, 10000.0r 100000, parts. for ' 
the more the better, . po ao a id png” Lo 
- Aright S{ne'in Latine Sims refFus,is anye perpendicular fal- 
ling from the arch or Limbe of the quadrant on his baſe, as here 
you ſee D Fis theright Syne of thearchD C, and-O M of O 
C, and 1s denominated of thoſe parts of the Syne total, whi- 
. chehecontaynethor more briefly. aright.Syne is-halfe the cord {| 
of any arch doubled,as therighr Syne of B © is the-lineB G. 
A backe Syne in Latine Sinusverſus, is any perpendicular fal= K= | 
ling from thearch or Linhe of the quadrant on his ſide,as you 7; 
| ſee D E, which is called.the backefine of thearch Þ C. By thi , Bo p76 
you may ſee and learne if you markeir,that the backe Syne of any arch,js the right Syne of the ſame arches 
complemept, for D E is the backe Syne of the arch D C, bur it 15 the right SyneofB D, VVhereforein 
briefe, a backe Syneis halfe the.choxde of the arches complement daubled. Es 
The Supplement of a Syne is that which any Synelacketh of the quadrantes fide or Syne totall, as B E is © 
the ſupplement of the right Syne F D, or A E,whichis equall vato'it: likewiſe F C is the ſupplement of the 
backe SyneE.D, for E DandF. Cmakethe Syne rotall, oo yep 
' Notethatſoine Authors make but threediſtinQions of Synes;asThate here done,yz.reru reffus & verſus, O< 
ther ſome as namely Afpian and Munſter make foure,vz. Sinus rorus, then Sinus reffus primus, which bereI call the 
right Syne,and Sms rectus ſecundus, which I call the backe Syne, and then Sinwverſus ro bethat which I callthe 
Supplement of the backe Syne,videl.F C,being as the arrow to the bow : but truely Ilike not thereof, and 
therefore I haue thought good to call both F Cand E B Supplementes as before, for if ſo bethat F C be Sinus 
verſu,then may E B be as wel Sinus verſus ſecundui, T hg matter is not great for the names, lo you yadeyſtand the 
; Nee OP COLES ED oa arts po 
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teaning,for T ſhall neede none ofchem all in this my woorkeof tryan gles. Therefore I will not ſtriue, yet I 
zhought good here to ſet theſe downe,leaft happily their names comein queſtion ynwares tothe amazemec 
of ſome young beginner,as ſometime it happened to merfor 7gnoratis rerminis,ignetatur & ars. 


Norte further, that in all the Figures of this woorke of tryangles all treightlynes cutting the Centre of 
any circle, and al arches howſoeuer they be drawne,areto be taken for great circles or portions of them, thax 
is to lay ofcircles of onefelfelame quantity,and of one ſelfeſame quantity and of one (elfclame ſpheare. = 


Chapter 2 
Of certayne definitions needfulltothe wnderſlanding of this 


woorke. 


yy a ſpbeare or globe is with hys axetree and poles, is ſhewed inthe 1,booke 3.chap. 

1 Great circles of the ſpheare or of any ſphericall body,are choſe whoſe diameters are equall to 
the ſpheares diameter concentricke to the ſpheare, andare ech deuyded by ſuppoſition into 390: e- 
quall and lyke partes or degrees,ſuche are theEquinoRtall, the Eclipricke, and all the Meridians Or any 0= 
ther circle imagyned on the ſpheare, equallto any of them. As for example,in the ſpheare AB, CD, allche 
_ AEB,DEC,FEG, and A L, BM, areequall, E beyng centre to them all, and to the ſpheare it 

elte. k 

Though the ſpheare hath properly but one axetree and two poles in reſpeR of his dayly motion: yet muſt 
it be here graunted thateuerye great circle of the ſpeare wh arſocuer, hath his peculiar axetree and poles, 
though no motion on them pertorwed: the axetree of a great circle 15 a d1- 
metient or diametre of the ſpheare,drawen perpendiculer to the flat of the 
ſame greatcircle through hys centre, as the line A E B,is the axetree of the 
circle D E C:and (o of the reſt.Bur this kinde of axetree line ſeldom com- 
meth in queltion only his extreames, which are called the poles of the (ame 
circle, are in this treatiſe alrogether vſed and are thus defyned. 

2 I.Regio,lib, 4.cap,2z. The poles of euery greatcircleare 2.oppoſite points 
echeof them diſtaunt from euery part of his circumference, nienety de- 
greesor a quarter ofa circle, as the pointes A and B arethe poles of the 
circle DE C,and arediſtant go. deg. from every of the poynts D LHE 
M C, of the tame circle. Likewiſe the poyntes D and C are the poles of the 
circle A E B, and the poles of the circle A B C D, doe lye both couched 1n 
the point or centre E, which of neceſitie is go.degr. ditaunt from every 
part of the circle A B CD ; briefly the pole of any circle is the poynt of the 
ſpheare,from whence as a centre,the ſame circle is deſcribed. : ; a 

3 1o,Regio.l1b.4 cap.r. A perpendicular arch to any great circle is a pottion of a great circle paſſing by ——_ 
poles of the great circle whereon it falleth,or at the leaſt ſuch a portion as will paſſe by,or cut his poles, if he 
be drawne forth,as in the ſpheare A 8 C D,the arch K H, is perpendicular to rhe circle DE C, becauſe if it 
were drawn foorth,it wil cut his poles A and 3, Likewiſe 8 D,8 H,Z E,& 8 Care perpendiculer arches yn- 
to D E C,berauſe they all yiſue from the poleof D E C,vz.8, and ſo areED,E A,jE B, E C,E F, and E Ge 
perpendiculer arches to the circle A 3, C D, by the fame reaſon:and ſo of the reſt. fo . 4 

4 A ſphericall angle,is an angle included by the touching or croſling of two great circles or their arches 
andis denominated by the baſe of the angle at go.deg. from the croſiing as in the ſpheare A 5 G,the 3,ar- 
efes A 'B,Q& A D,do include aſpherical angle denominated by the arch 5 
C, which arch Þ Cis in euery'90.degr. from A. So thatifthe archB C, 
containe 5 0.degr, then is the angle Z A D fo much : likewiſe the arches B 
D, and 8 C, doe include an angle, whoſe denominationis E F. But to 
define it more artificially,a ſphericall angle is an angle contained between 
two great circles,and denominated by that portion ofthe greatecircle,de- 
ſcribed on the point of their croſsing,which is included berweene them. 

5 A Sphericall triangle is a ſphericall flat, included by threearches of 
great circles,as A 8 D, is aſphericall cryangle included by the three arches 
A 8B,BD,and DA : likewiſe ABD,and 8CD,andD AF, are ſpherical 
eriangles,and ſo ofthe reſt. 

6 Aright angled ſpherica!! triangle is, that hath one right angle, or 
more,as A 5 C, 15 aright angled tryangle, whoſe angles 3 and C,are both 
right angles by the thirde definition, becauſe A B and A C, ftande per= 
pn onZ C.Alſo A BE,is atriangle of three right angles,and 8 C 

18 a tryangle of one righe angle yz. C, becauſe thearch D C, ſtandeth 
perpendicular on 8 C,by the 3. diff, 


7 Equall ſpbericall angles are thoſe whoſe denominations are equall, bein 


8 In cuery ſpherical triangle, the fidelyi inſt lei . 
the orhertmro idezare called the files inclndag thafaarngies re 
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Of cereaine Theoremesneedefulto be premiſed for the better vnderſt anding of 
this my preſent works of Spherical trian- 


ples. 


lo.Reg.libe A Ll great circles of the ſphere, howſoeuer they be drawne,deuide eche other in halfe which 
3.C4p.19» is thus proued, Any two great circles being drawne on a ſphere howeſocuer ſhall both bee 

concentricke to the ſphere by the firſt definition , and therefore of neceſsitye concentricke 
onerognother: (that is ro ſay)made both vpon onecentre, even the centre of the ſpherc : whereforethey 
muſt necdes crofle one another on the extreames of a diametre of the ſphere. Now fince by the 9. Geome= 
trical definition of thy fycit booke,a diameter cutteth alwaies any cyrcle in halfe, therefore of neceſsity anye 
two circles croſsing on another on the extreames of a lyne being diameter to them both, muſt needes detiyde 
eche other in halfe,ſince the ſame diamerer deuideth them both in halfe. So is it with al the great circles of a= 
ny ſpheare, fora line drawne betweene both croflin g of anye twoo circles,cutteth alwaies the centre of the 
Sphere,and is diameterto them both moſt manifeſtly as in this ſphere, A L B C. the great circles AGB, & 
AG B, deuide eche other in halfe on the diameter 4 
B. Marke this Theoreme yell, for hee often commeth 
in queſtion, ; 

2 Iftwo greate cyrcles orarches of great circles 
croile eche other,the two poyntes of theyr circumfe= 
rences furtheſt diſtaunr,ſhall bee in eche circle at nien- 
rie degrees from the croſsing, this is manifeſt by the 
fourth diff. as in this ſphere A L, B C\ the rwoo arches 
A D,and A H,croſsing in A\,l ſay that they ſhal be far- 
theſt inſunder in N and G,both whichare go.deg.di- 
ſtant from A by the ſaid 4.diff. 

3 To,Regs.lib,z.cap.17.18.20, If 2. great circles croſ- 
ſing one another,doe cut ech others poles, they make 
at cchecroſsing 4.right angles, This is moſt manifeſt 
by the 3.diff. becauſe they then muſt needs ſtand perpendiculer one to another: 4 EZ,and CE L,doe (ode= 
uide themſelues, 

4 Any two great circles of the ſphere, howſoeuer they croſſe, make at ech point of croſsing foure angles 
equall vnto foure right angles,the reaſon is this:looke what the one angle lacketh of a right angle, the 0= 
tier hath it even as it 151n ttreight lynes croſ3ing eche other by the firſt booke 15. propo. of Euclide, as at the 
two pointes of croſſing A B of the two great circles K A,B M,and C A,L B: atthe one,videl. A, the angles 
CAG,GAL,CAK,andK AL,arcequallto foure right angles,for as CAG,and KAL, are echeleſle 
wen a rightangle,ſo C A K,and G A L,areech greater by ſo much,as one of the other wane; likewiſe is ito£ 
the 4.angles C BG,GBL,LBM,and M BC, at the crosſing 8. 

5 Otfcuery two great circles crolzing ech other, the two oppoſite angles at ech croſsing,are equall, as the 
ewo great circles AC Band K,AGB, croſsing HA and B, I ſay that at the croſsing A, the angle C AZ ise= 
qu. lt to the oppoſiteangle KA L: and C AK, equallto BAL. The proofe heereof differerh not from 
the fayde firſt booke fyfteene propoſ.of Euclide, and therefore any one of the foure angles knowne, take hiaz 
out ofthe ſemicircle,videl. 1 80.degrees, heleaueth the other knowne. As for example,ifthe angle C4 B,be 
$ ».deg.rake that out of 1 80.it leaueth 13 o,deg.the quantity of the angle B A L,and {o muchis the angle C 
A K alfo by this Theoreme. 

6 All great circles or arches of great circles drawne forth,being perpendiculer to anye one greate circle, 
muſt needs meet and crofle at his poles; this is manifeſt inough by the 3. defynition,for otherwile they could 
not bee perpendiculer. 

7 Two (emicircles,orequal arches can include no triangle; for then were it repugnant tothe defynition 
of atriangle, which muſt haue 3.fides. ” | 

8 I.Regiem.lib 3.cap.37.38. In euery tryangle anytwo fides muſt needes be longer thenthe third for if two 
fides ſhould beequall to the third, then ioyned togerker,they make an arch equall ro the thirde fide, and then 
can they nod. include a tryangle by the 7.theoreme:if ſhorter,then could they neuer reach the third fide, thys 
is demonſtrated in the 1.booke 20.propoſ.of Euclide. 

9 Coper, 2.trian,ſph, Euery of the {ides of a ſphericall triangle, muſt needs be lefſe the a Semictrelesfor if you 
admit one fide of a triangle to be a Semicircle,as A L B, then cannot the other two be lefle then ech of them 
a quadranr, becauſe they cannot els reach home,if ſo as A G,andB G, or A C,and B C, you ſee that at theyr 
meeting G or C, they become a (emicircle,as A G B,or A CB, and then by the ſeventh theoreme can in- 
clude notriangle.If you would imaginethe other two tides greater then 2.quadrants, then would they mcet 
Without the ſpheare,and there can make no ſpherical triangle by the 5 .definition. 

10 Th, Regioment.l1þ.3.cap.zzg, The three ſides of euery ſpherical tryangle muſt needes bee lefſe then twoo 
ſemicircles, thisis ſufficiently proued by the nienth theoreme. For otherwiſethey muſt necdes meete wyth- 
out the ſpheareinanirreguler forme,or within the ſpheare like the three ſides AL, B C, witk C D, and 
A D:which 3.you ſee make notrianguler forme, | 

11 Jch,Regiomont,lib,z,cap.49. Itis demonſtrated inthe 1,book 3 2.propoſ. of Euclide, that in euery right li- 
ned tryangle, the three angles are alwayes equall vntorwoo right angles, Butin all ſphericall tryangles, 
the three an gles are alwaycs groater then twoo rights angles, EL] by the lixte defgnition partely appea® 
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12 How many great circles ſoeuer croſſe in one point of the (pheare.euery of their poles are to be founa 
in that great circle,vnto whichthat poyntof crosfing is pole: for example of the circles,CANAGAEA & 
L A, I tay thateuery of their poles Iyerh the circle C E L, vnto which the point A is pole by the ſeconde 
diff. This is molt manifeſt, for by the 3, diff. the pole or poles of any circle muſt needes be found in another 
vircle, ſtanding perpendiculer thereon: andieceing bythe 3.and 6.theoreme.all thoſe circles are perpendicu- 
ler ” on L,and CE L perpendiculerto them,therefore by the 2.and 3 .diff. all their poles mult needes ly s 
in . 


Theſe definitions and Theoremes premiſed,ſhalbe inough for my purpoſe. 


CD OE I Ws. © ON _ 
If of aright angled ſpherical triangle,two ſides ſhalbe knowne hars to get the quantity 
of the third ſiae,and the other rwo angles. © 


v 


there be propoſed the right angled triangle A B C, whoſe two ſides ABand C B contayning the right 
angle B, let them begiuen, yz.A B,50.deg.and B C 40.deg.Now will. they you by the /ewel to get the 
pena, of the third fide C A, andofthe angles A-and C beeyng yer yn- | 
nowne, | | 
Numder on the Equinoial line of your ewe/!from the centre outwards A 
the quantity of the ſide A B geuen, videl,5 0.deg.then on the meridia mee= 
ting there, beingthe 50. meridian counted fromthe centre,reckon from 
the EquinoGiall towards the pole,the fide B C giuen, videlicet 40.degrees, V, 
therto lay the rule,and note the degrees thereot cut,counted from the cen- 5 
tre, by the (aide 4.0.degree of the (aid 5 0. meridian, which you liall finde 


60—,deg.the ſame1s the quantity of the third tide ſought for, videl, A Cc 
and that which more is,there doe you ſee your whole triangle on the lew- 
ell,as plainly as on any ſpheare, included by thoſe three arches, videl. 60+, | 
of the rule,5 9. deg.of the EquinoGtiall, and 40.deg.of the ſaid 5 0. meridi= - 

an, which being well marked and ynderſtood of you, then following the B A&0\ 
Labellco the Limbe,itcutteth there alſo 477.deg.which muſt needes beethe . 


quantity of the angle. A by the 4.difference, being that the fide B C videlt- Eg rg en 
cet 40,degrees ſubtendeth it, and thus haue we one of the angles ſought for, the other you ſhall thus eaſily 


Aki angle as well (phericall as playne,contaynerh go-degrees:wherefors he is alwayes kw, Lette 


* 


Reckon the fide B C videlicet 40.degrees on the Equinoctial from the centre, then on the 40. meridian 
there, reckon the fide A B,ſubtending theangle wanting,videl.s o.deg.thereto lay the Labell, and you ſhal ſce 
60-.deg.thereof cut as before : the Labe/curting in the Limbe 62.degr, whiche is the quantity of C, the other 
angle ſought for. Hereby you may perceive of your ſelfe,that itis no matter with which of the two fides gy- 
uen,you begin in performing this chap. - — | CE goes _ 

But you will fay what if the fide A. C;yidelicet 6 0-,deg.ſ ubtending the right angle B with one of his incu. 
ding ftdes as the fide B C,be ginen, A B being vaknowen. Here muſt you begin onthe Labe!!,and reckon ther- 
en fromthe centre,the ſubtending fide A C, videl, 6 o>.chen mouing vpand dowa the rule,til the ſame 6 6&. 
degree, doe cutamong the parallels the degree of the fide B C geuen,vz.the 40.-parallell counted from the 
 Equinotiall, where you ſhall finde to meete you the 50, meridian as before 1s ſayde. to make vp your ttyan- 


le. OT 
| . _ _Inbriefe, : | | | | a, 

If the two ſides including the rightangle be giuen, reckon the one on the EquinoQiall outwards from the 
centre: and thencein the meridian there,reckon the other vpwards: thereto laying the rule, whoſedegr. cut, 
counted from the centre;is the third ſide:and it ſhewethin the Limbe one:of the angles ſought: but if the ſub- 
tending fide with one of the including fides be giuen, reckon the ſubtending fide firſt on the rule from the 
centre outwards,and Jay that degree on the parallel aunGyearable to the other ſide giuen : and there ſhall 
meet you the meridian that maketh vp the tryangle, the rule ſhewing as before, one of the angles at the 
Limbe, = | : | Ek EEE | | | | 


| | Chapter 5, — 
The declination of the Sunne, Moone,or any other pianet or ftarre from the Equi- 
noflial-ginen together with the Latitude of the conntrey row by the 4. | 
chap to get the amplitudethe difference of aſcenſion, the ob- 
 lique aſcenſion, and —_—_ arch of any of 
X Bens © | 


Here ſhall yon partly perceiue ataſt of the great fruite that commeth ſince of one chapt.of ſphericall ery- 
angles,which extendeth it ſelfe to infinite queſtions, therefore it is no maruel, that ſo many greate volumes 
haue bin written of them. | E TY - 

I wil take now forexamplethe great ſtatre of the firſt light, called Oculw rawithe bulles eye: his declyna* 
tion 1 finds after Sradive in phe table of arrexin wy 2hooke,to be 1555. Jdegr, Northyvarces, which in <4 
ooo made bonded mob ed Long ae EER | Tan proſons 


The Methematicall Iewell. $-Booke: 9 
preſent figures the ſpace, GD or,M whicheis equal to it,the height ofthe North pole aboue the hotizon 


being the ſpace E A,which 1s 5 1 deg. here at Reading; =y F 
Ve | 


theſe two given,I wil, ſay,performiall the premiſſes:and 
Q 


thus I goe te worke. The circle H G is the 1552.parallel 
of declination Notthwards,in which the ſtarre is fixed, I 
ſay fyxed,notexempting his diurnal motion, mentioned 
in the 1,booke and g.chap.ex rapruprimimebilss,wherefore 0] 
at his riſing hee muſt needes cut the point M of the hori= * 
Zon E E, the ſpace M O being his amplitude of rifing in _ 

this countrey, which to fynd, | ſubduct the declination of F 


theſtarre 1552.deg.videl.M V out of go.vid. AV, there 


reſteth his complement of declination 74%:5.degvidel. A- 


M.And ſo haue you two ſides of the right angled ſpheri- 
calltriangle A E M,giuen v{. A M 747%. andAEg1 Zo 
deg. V Vherefore by the 4.chap.you novy gettethe thirde 
: fide, E M,63 ;.deg. the complement whereof, v4..M O, 
5 being 26%.deg.is the amplitude ſought for, That A E M _ 
| 1s a right angled triangle is manifeſt, for thatthe arch A E ſtandeth perpendiculer on the horizon E M F,by 
the third det.in reſpec that being drawhe foorth,it cutteth the pole of the horizon E M E, yidel. the Zenith 
oint 1. | 
E: Then for the difference of aſtenfion and the oblique aſcenſion learne by the fourth chap.Jikewiſe the qua= 
tity of the angle E A M being an angle of the ſame triangle, which by the 4.def.is denominated by the arch 
of the EquinoQtial C V,videl.6g.deg.whoſe complement videl.V O is 2 1.degr. which by the 3. booke 1 3« 
chap. mult needes be his difference ot aſcenſion, and is the quantity ofthe angle M A O. This arch V O, vi= 
del. 2 1,ſubduct from kis right aſcenſion, which by the 3.booke 1 7,chap,is 62; .deg.there reſteth 41 >» degrs 
his oblique aſcenſion being a North ſarre,burifit had bin a South ſtarre,you ſhould haue added this arch by 
the third booke 15 .and 17.chap. - 
Laſtly,for his diurnall arche,adde the arch V O,videl.2 1.ynto the quadrant O D,vz.90.thereof commeth 
111.the arch V D,or rather M G, his ſemidiurnall arch: that doubled,maketh 22 2.his diurnal! arch, which 
2 22,deg,devided by 1 5,deg.leaueth in the quotient x 477 -houres:or more playne 14.houres 3, quarters and 


more: ſo long doth 0culus raur; bide aboue our Heri{on betweene his riſing and ſetting. Notetharin the ſun 
this Semidiurnall arche deultded by 3 5 .ſheyyeth the houres of his rifing and ſetting counted from noone, 


B 


Chapter 6, 
To perfonrme the 4.chap.ou the Tewell by another manner of woor- 
| hings 


7 Or this purpoſe let the right angled trianglein the 4.chap.be propoſed againe, whoſe ſide A C ſubten- 
ding the tight angle B, let bee given:vz.60-.deg,and the fide CB,yz.40.deg.bcing one of the inclu= 


p _ {ides.Now to find the other fide and angles after another manner,then n the 4, chap, is ſhewed, 
oc thus. 

The Zenith line of your Recte,firſt placed euen in the EquinoQual line, 
and there fixed:ſecke the length of the ſubtending fide giuen, A. B,videl. 
63=rdeg.among thealmicantares counted from the zenith poynt, and 
thelength of the other ſide giuen, 'C B videl,4o. deg,amongſt the paral- 
lels of the Aarer.counted from the EquinoRiall : in the croſsing of thys 
60 >.Almicantare,and 40.parallel,you ſhall inde the 5 0. meridian to cut 


and alſo the 42.azimurh: both counted from the Limbe,which two with 
the portion of the Equinodtiall or 2:nith line lying berweene them, doe 
ſhew the chree hides of the triaogle ſought for in their right conſtitution, 
F The ſaide5 o. meridian cutteth in the zenith line which now Iyeth euen 
in the EquinoGiall 5 o. deg, for the fide A B,and in the ſaide 4: ; -a{im, 
60-,Jdeg.tor the fide A C, both counted from the zenith poynt:and the 
ſame 4.27-.azimuth, cutteth 40.deg.ofthe ſame 50.meridian counted fro 


the EquinoRial for the fide B C.Bcſides all this,if you follow the 425, 


azimuth to the Finitor line, hetherecutterh off 475-degrees,counted from the centre, the angleſubtended by 
the ſideB ©, videlicet,the angle A,by the fourth def.cuen as it was founde by the 4. chapt, But now for the 
thirde anglevidel- C,you muſt ſhift the ſides thus. The Zenithline lying ſhl inthe EquinoCtiall,reckon there. 
on from the Zenith point, the fide B C, videl.4o.deg.there cutteth the 40.meridian, vpon which reckon rhe 
quantity of the ſide ſubrending the angle you ſeek,videl.A B, 5 0.degrees,and there ſhall you ſee to cutte the 


"0 


Eucn a5 1h the 4.chap.the quantity of the angle C by the 4.def}, 


. 
-- ?  empi-- >; no nc cas po es 4c Þ©S- ov * 


28.azimuth counted from the Limbe,which followed to the Finiretheywerh 6 2.deg.counted from he centre, 
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- But here you will ſay:whatif the two fides including the right angle be giuen, I aunſweare, there is no 
difterencein the working to finde the ſubtending ſide from that which I did laſt to fynd the third angle:for 


_ the one including fide reckoned on the Zenith, the other on the meridian, there tanding, you ſhall ſee the a= 


zimuth cutting there that meridian ro make vp the third ſide, 
Chapter 7, 


To perfourme the ſawe by the Iewell after a thirde man- 
ner, 


I,£* the former triangle A B C remaine,whoſeſide ſubtending the right angle, videl. A C,6g+. degr.and 


the fide AB videl.g 0.deg.one of the including fides let be knowne, the thyrde B C vnknowne, wyth 

the angles Aand C, which threeafter another manner then yetharh beene ſhewed, I will teache you to 
fynde. 

Reckon theincluding ſide giuen,videl. A B, being 5 0. deg. on the Limbe,from the pole towardes the Equi= 

noctiall,thereto ſet he rule fixed,then reckon among the parallels fromthe pole, the quantity of the ſubten= 


ding fide giuen,videl. A C,6g7deg.and where this 6g; »paralle] doth cutre the rule, there croſſeth the 472. 
meridian, which cutterh off in the rule 40,degrees, the third ſide ſought for, videl.B C:the ſame meridian fol. 
Jowed to the equinoGiall by the fourth def.ſheweth there 475 » degrees, one of the angles ſought, yidel. rhe 


angle A,ſuktended by B C, And now for the angle C,you neede but ſhift the fides:thar is ro ſaye, reckoning 

the fide (ubrending it, videlicet A B,g0.degrees on the rule inwardes,and the other including fideB C, videl. 

40.deg.,on the Limbe from the pole: the rule thereto applied, you ſhall ſee the 62.meridian to cut the ſaid 5 0. 

deg- of the rule, which follo wed to the EquineCtiall by the 4.def, Meweth there 62,degre:s the angle ſought 
or, r, 

If thetwo ſides including the right angle,had been giuen y2z.40.and 50. you ſee by thislaſt woorking for 
the angle C,that the one reckoned on the Li»be from the pole,the other on the rule inwards, and applied to= 
gether,the third fide leaps into them being alwaiesa portion of ſome one of the meridians, 

I could yet ſhew you 2, wayes more to worke with a right angled triangle, but more comberſome then 
commodious,yetin the 2 4.chap.I ſhalbe dren to one of them,& for your tartherliking of thee paſt, Lwil 
frame another propoſition to apply them to vſe as followeth, 


Chapter 8, 


The quantity of the longeſt aay in any countrey ginen,to know the latitude aud 
| mm what climate the ſame is, 


Þ0- exarrple:heere at Reading our longeſt day is 16. 
houres 24.,min.whereby the ſemidiurnall arche muſt- 
needs be 123.deg.as in my 3.booke 2 2.chap.is ſhew= 
ed,admit the latitude vnknowne, which ſemidiurnal arch 
is in this figure, X N, or rather Y D: whiche if you take 
out of 180.yidel. D Y C, there reſteth 5 7. deg. the arch 
X P,orrather by the 4. def. Y C. VVherefore you haue 
here the right angled ſpherical triangle, AE X, the angle 
E being a rightangle by the 3 def. whoſe ſubtending fide :; 
A X1is knowne.If you ſubductthe declination of the tro= 


picke,vz.Y X, 23.deg.out of g0.yz.Y.A to be 665.deg. 


and one ofthe angles not right:vz.E,A X being 5 7. deg. 
as 15 ſaidezwherefore by the g.chap.the ſide .4 E fhall be 
found 5 1 Tod eg.thelatitude ſoughe for: but this propoſt = 
rior: ſeruerh hitherto ynto this next chapt. following, be=- 
ing the ſpeedier courſe in this queſtion, bur if you woulde 
haue done it by the 4.6.0r 7.chapt.which require 2.fides 
iven, then ſhould you out of the ſemidiurnall arch X N | : ; 
or Y D,take 90.vz.D O,there reſteth O Y 3 3.deg.and then haue you aright angled ſpherical tryangle,O X 
Y,Y being a right angleby the 3.def,and 3.theoreme, whole ewo fides including the right angle, videl. Y Oo, 
33 .degree,and XY 2 3; -deg.are knowne: wherefore, by the firſt part of the 4.chap.or the laſt part of the 6, 
or 7-the fide X O is had, which is the Sunnes amplitude in that country,he beyng in $5, then _ O, now 
known our of 90.yz. O E,therereſteth X E,wherfore nov you haue the former triangle AE X © kno 
fides,videl:X E, one ofthe ſides including the right angle E.and the complement of X7 vz. X A, = po ing 
E. Therefore by the firſt part of the 6.0r 7,or the laſt of the 4.you maye eafilyeknowe the - $ ; ee) 
the eleuation of the pole or latitude ſought for, then for the climate you may learne by the thirde E 
22.chap. | | __ _— | | R LD cle 
1 michthaue ſhewed you an eafier waye by thetryangleY O X, and never driuen you to ſeeke Iu 
ther for the angle X O,7 Hunks the arche, E C by the fourth def. is the depresſion of the EquynoRiall 


vader the Horizon E F, whoſe complement E A, is the elevation ſought for , or more oye 


you ſee how aboundaatly the ſphericall triangl:s are like to (erue your turnein cuerie queſtion, 


Toh.Regimon. Chapter g. 

lib.4.Cap.:7. Jf one fide of a right angled ſphericall tryangle with one of the twe 
Copernic.4. | angles not right be ginen, how to finde the other 

eriangle ſpher. awo ſides ana angle. 


Er there be propoſed the right angled ſphericall triangle A B C, whoſe fides AB and AC doe include 
[te right angle A of which .4 Bis knowneto be 35. degrees, and the angle C, ſubtended by the fide 4 


B,knowne likewiſe to be 4.45 degrees:the third angle B with the fides A (and CB knowne, 

If you will worke after the 4. Chapter , reckon on the Limbe 
from the equinoRiall vpwards,, the angle knowne vz. 445 deg. 
thereto fixe the rule, then reckon the ſubtending fide giuen vz..A \C 
B 35 .degrees among the parallels, and you ſhall finde the 35 .pa- w \$q&\ © 
rallel to cutre the rule inthe 5 4.5 degrees counted from the cen- ad | 
ere, the ſame is the quantitie of the ſide B*/ , ſubtending the right 
angle,in which cutting you ſhal alſo ſee the 45 .meridian to crofle 
which followed to thequinoctial, as in the 4.Chap.giueth on the 
equinodtiall line 45 .degrees, for the third fide 4 C, thus hauing 
al three {ides,the third angle at B,you may eafily haue by the 4.6. ON 
or 7. Chapt. CO > 4 

You will ſay, whatifthe ſaid angle C v2. 442 degrees, and the B ) OY 2 
fide A C 45 .degrees, had beene giuen, [ will ſhew you to get the | $ x0 
other two fides and angle by the doctrine of the 7, Chapter, be- = 
cauſe T will vſ: you to them all. Reckon this ſide giuen vz.45 .0n 
the Linbefrom the pole, thereto fixe the rule : then on thequino- 


Ria!l from the 1imbe inwards, reckon the angle giuen vz.445 degrees, and follow the meridian there to the 

rule, and you ſhal findeon the ſame 445 meridian betweene his croſsing of the rule, and the pole 5 4.* deg. 

for the fide BC, and the degrees of the rule betweene the ſame crolsing and the Limbe 3 5 deg the ſide 4 2. 
Yet methinkes I heare you ſay what if the ſubtending ſide B C were knowne 545 deg. with the angle 3 


602 degrees, and thereſt vnknowne,T will then ſhew you to performe this by the 6, Chapr, becauſe we wiz 


ſet them all on worke. : 
Placethe zenith line euen with thequinoRiall line fixed, as there is ſhewed : and then on the Finiror line 


from the centre vpwards,reckon the angle giuen vz.60- degrees,and yponthe 60; azimuthbounding there, 


reckon the {ide BC giuen, vz. 54+ from the zenith point , and there ſhall you (ce to crolle the 35. meridian 
counted from the Limbe,ſhewing inthe zenith line 35.deg, for the fide A Þ, and from that crofsing you ſhall 
ſinde onthe ſame 35.meridian doyyne to the zenith line 45, degrees for the lidg AF, and rhus haue I ſerugd 
cucry turne, | 


HA 


Chapter 10. 


If you would make an borizentallor verticall Dyall to any countrie fow by thes laſt Chapt, 
ro finde what number of degrees enery hogres ſpace comaineth., 


equall parts being everie 15.counted from the meridian of any countrie,are called ſpecially the houre- 

lines, theſe cut any oblique horizon into 24.vnequall parts, as in this figure you may ſeeD E,D,FD G. 
D H &c. rounde, where the circle BL C K repreſenterh the horizon B C the meridian , and D the North 
poleeleuated 5 17 degrees aboue B, theNorth point of our horizon heere at Reading: to which interſeRiong 
B E F/G H 1 &c. if there be ſtreight lines drawne or imagined from the centre of the horizon yz, A, your di=- 
all is made,and witha circle concentricke to the horizon, you may cut him offto any quantitie,as here you ſee 
the little circle, but hereof I muſtneeds more aboundantly ſpeake in the beginning of my 6.beoke,and there» 
fore I referre you thither, £i | : 

In the meane timeto delight you with the finguler profite of theſe ſphericall triangles, I will few you by 
them to finde the quantitie in degrees of the horizon betweene cuery of theſe interſetions, and becauſe euery 
quarter of an-horizon diall hath like ſpaces,ſo that by one quarter the whole may be made, I wil for your eaſe 
and mine, beginnein one of the north quarters,though we commonly leaue them halfe out : where, for the 
1.houre you may ſee thereis the right angled ſpherical triangleE B D(for that D B lighteth perpendiculer on 


the arch E Bbythe third diff. )whoſe ſide D Bis knowne to beg 1 - deg. the poles eleuation, and the angle E 
D Bmuſt needes be 15. degrees by the 4. diff, becauſe 15. degrees of thequinoQiall are taken to one houre, 
Wherefore working by the ſeconde part of this laſt Chapter, hauing now one ſide andone angle giuen,you 
ſhall inde the fide EB 11 Z deg Then for the ſecond houre you have the right angled triangle F B D,whoſe 

L | one 


Yo muſt not here be ignorant that thoſe meridians of the | which deuide thequinoGiall into 2 FR 
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theangleD O F: being equallto the angleX O Y,by the 5.theoreme, is thequinoRials height aboue the ho- 
eizon his complement being D I,by the 1. Chapt.is the latitude ſought for by the firſt booke 1 2 .Chap., Thus 


The CMathematicall ewe. 5. Booke, 


one fide B Dis knowne, & one angle vz.F D B, the quantitie of 2.houres which muſt needs be twiſe 15 .thax, 
is 3 0, degrees, theſe had by this laſt Chapter, as before you ſhall finde the fideB F 247 degrees , then for the 
third houre you kaue the right angled triangle G B D, whoſe angleG D Bis thrite 15. vz. 45. degrees, by 
Which and the {ide B D,you ſhall getthe fide G B 38.degrees, and fo for thereſt, Note that B D, yz. 1, deg, 
taken out of B Avz. go. leaueth D A 387 degrees, the complement of B D, which added to A C yz. 90.al- 
ſo maketh 128+ the arch D A C, by helpe whereof I might haue begunne with one of the ſouth quaiters, 
as for the firſt houre you haue the right angled triangle D C Q. whoſe {ide D C is 12 8 deg. and his angle 
C DQ1gs .deg. knowne, as in the former way, and therefore by the 9.Chapter you ſhall get the {ide C Q. 
v1 = deg. cuen equall to E B, foras I told you in cuerie quarter , the match {paces are equall, rhatis to ſay, 


if they be of like diftance fromthe nooneline, alſo commonly in the ſphere Oppoſiroraneadem eff ratio, and ſo 1 
leauc you for this diall. 


*r2n0$ 


*140\ 


Now for the verticall Diall which we commonly call the fouth wall Diall. The circle L A K beingthe 
verticall circle of theaſt croſsing the meridian B A C, ſquare in the zenith A,is ia trueth the horizon of this 
wall, above whoſe flatte ſouthwards the ſouth pole 1s elenated with our antipodes, but orthwards, the 
north pole D 1s cleuated, and that viſibliein our countrie according to the quantitie of the arch D A bein 
the complcraent of B D, as ſaide, which flat L A K the 2 4. hourelines doe vnequally deuidein LXV TS 
&cc.but one halfe cf the inter{eRions are quite vnder our horizon, and therefore this Dial hath in our coun= 
trie viſilbie but 1 2.houres: but to cometo the matter,you haue forthe firſt houre of the quarter A L,che right 
angled iphericall triangle D AR, whoſeſide D Ais 3 8 degrees, and hizangleADR 15. degrees, where- 
Fore the fide R A cannot be ynknowne by the ſaid ſecond part of this laſt Chapter, which ſialbe the quanti- 


tie of the firſt houre, Likewiſe forthe ſecond houre you haue the triangle D A.S, his fide D A knowne, and 
theangle A. D S, being 30. deg, and ſo forth with all thereſt. 


Chapter 17. 


Toh.Rep.lib.4. =P DD 
ca.54.% lib.s. If the three ſides of any ſphericalltrianole whatſoener ſhall be ginen 
Cap.3.& 40 zo finde the quantitie of exerie of bis three 
Cop.z.triang. angles. | 


Fthis matter Toannes Regiomontanus maketh three long diſcourſes in three ſeuerall Chapters, with 
(res tedious bulineſle by his Sines, Supplements &&c, but wy level you ſhall fee will make ſhort m_ 
dhe Þ of 


RA o 
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For if the three ſides ginen bee of a right angled triangle, then I perfivade my felfe that you areſifficientli® 


inſtru&ed bythe 4.6.,and 7.Chapr.to finde all the angles, but yet. whether the © Pete jp Aa; right anvled 
or not rightangled,(for it is hard to know that by the bare tides giuen) you-thall and may worke in manne® 
following to come by the three angles. | SD OS ang 

Let there be propoſed the ſphericall triangle A B C, whoſe three des are knoyyne yz, A B 25. degrees 
A C 36.and BC 30.butthe angles A B and C, all vnknowne, which to 
know you ſhall reckon any one fide (as for example)the fide A B ve. 25. 
degrees on the Limbe from the pole any way , thereto lay the zenith point 
of the Reere fixed, then number one of the two ſides remaining as B C 
vZ. 30, among the almicantares , counted from the zenith point of the 
Reete, and thethird fide A C v2.36. deg. among the parallels, counted 
from the pole,now where this 30.almicantare,and 3 6.parallel do crofle, 
The re ſhall you find to crofle the 5 $7 meridian,and the 825 azimuth both 


counted ftoin the Limbe,whoſe portions lying betweene thepole and the 
Zenith, if you markethem ,doe liuely repreſent your triangle ſought : for | 
the porti on of this 5 $=retidian betweene this crofsihg and the pole be- 
Ing as you may there ſee 36.degrees,numbred by helpe of the parallels,is * 


the ſide A C: and the portion of the 82; a{imuth lying betweene this 


Jelfe ſame croſing, and the zenith being there 3o. degrees, is the ſide 
B C, and theportion of the Limbe, berweene the {enith and the pole be= 
ing 25 degrees is the ſide A B, [ ſay theſe three arches lively repreſent 
vnto you the forme of the tryangle, whoſe fides were giuen, and that as expreſly as on the Sphere it ſclfe; 
V Vherefore if you aske counſell of my fourth diff. you will followe this 5 $8= meridian dovwne to the Equi= 


noRiall, where it ſteweth you 5 8 ; degrees counted from the Limbe, the angle ſubtended by the ſide B (v2. 


the angle A.In like manner the $25 acimuth followed to the Fenirer, ſheweth $25 degrees,the angle ſubten= 
ded by A C, vx. the angle 3. And yer doe welacke the angle C, which will be the eaſier had, now tie reſt 
are knowne : wherefore place one of the fides not ſubtending the ynknowne angle C,videlicet,either the 
ſide A C, or B Cberweene the 4.enith and the pole, as before you did the fide AB, and heere for example 
A C: then among the meridians, reckon from the £mbethe quantitie of the angle ſubtended by the ſecond 


ſideB C,v4..58= degrees vpon this 5 8+ meridian, reckon from the pole the third fide ſutrending the angle 
you ſeeke,yz,, AB, 25. degrees, and there ſliall you fande rocur the 44; azimuth, which followed to the Fi- 
"itor line ſheweth 4.47 degrees, the quantitie of the angle C: and heere againe doe the three porttons of the 
Limbe, the 5 $5 meridian, and the 447 a{imuth repreſent your triangle propoſed. 

In briefe: Ofthe three ſides giuen,place the one berweenethe pole and the zenith; of the other two rec= 
kon the one among the parallels counted from the pole,the other among the almicantares counted from the 
zenith ; where theſe two crofle , there Mall meetcan azimuth and meridian, whoſe portions trom their 
meeting to the pole & thezenith,vwith the portion of the Linbe lying betweene the pole and the zenith, hail 
repreſent yourttiangle, and the two diſtances betweene the Zimbe, and the ſaide azimuth ana mer:dian are 
two of the angles.For the third angle you are to ſhift the fides , that is to ſay , to place one of the other ſides 
bervcene the pcle and the {entth, and then worke as before, 


Chapter 12 


The declination of the ſunne ginen at any time togither with her altitude abone the 
horizon, how by meane of the 11.Chapt .to get what honre and 
minute it is, andin what azimuth the 
ſrnne then ic. 


Or example admit thatthe 12, day of Tune when as a+ 

E the ſunne 1s in or verie nearethe tropicke of Cancer WW; 
being 1n this figure P N, and therefore his declinati- 

on 23deg. vz, N D, 1 had then taken his altitude 5 3= 

deg. take the complement of his declination , which is 


'D 
66> andallo of his altitude which is 36-degrees : the - 


A 


_ 


DIRE _ 


4 


firlt is the diſtance of the ſunne from the pole, the ſe- 
conde ftom the zenith at the time of the altitude ta- 
ken videlicet A AA, andTI AA, which with the arch * DIET 
A _I., makerh vp the triangle AI, AA of the three | 
knowne ſides vz,A AA,66T AA, 365 and AI 38>,be- 
ing the-complement of the latitude, wherefore by the 
eleuenth Chapter the angles ſhall be all knowne, of 
which the angle A-L, AA is the diſtance of the ſunne 
from the ſouth ſo founde 30, degrees , that is two 
houres: whereforeif iryere morning, then wasittenne 
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-, ofthedlocke, ifafternoone,two of theclocke, Alſo AT,A A, muſt needes bee the diſtance ofthe azimurh 


wherein the ſunne then was from the North, found by the « 1.1 30. deg. if outof that youtake go.there re- 
ſeth 4.0,deg.vz. o. B B, the diſtance of the ſame azimuth , from the Eaſt or weſt, and that rowards the 
ſouth.I amthe briefcr becauſe I meane onely to giue you a tait of the yſe of theſe triangles, knowing this al- 
- to be verie cafie to conceiue,to themthat vnderſtand the 4.bookes paſt euen by the bare inſpeRion of this 
figure, 


Ioh.Regiom. Chapter 13. 
lib.4.cap.z38. - Jfof aſpberical triangle two ſides containmg any one kyowne angle ſualbe 
Copern, x1, ginen,how to finde the other ſide and angles. 


| Etthere be propoſed the ſphericall triangle A B C, whoſe angle A , let itbe knowne 5 $- degrees togi- 


— ther with the two fides,containing it vs. A C 36.degrees,and AB 25, 
Reckon the quantitie ofthe one fide giuen, as of AB, 25. deg. on the Limbe of your Iewel, theretolay the 


| Reetes{enith fixed; then on the meridian diſtant from the Limbe, as much asthe angle A propoſed commerh 


to videl. on the 5 8 meridian , reckon from the pole the quantitie of the other fide propoſed, videl. of A C 

3 6.degrees, and looke what azimuth crofſeth the ſame 5 87 meridian in 
theſaide 36.deg, the ſame followed to the Finitor, ſheweth the degrees of 
oneof the angles ſought for, videlicet of the angle B ſubtended by the 
fide 36. which you ſhall finde $2 degrees counted from the Limbe: then 


arethe degrees of the ſame $25 azimuth berweene the ſaide croſsing and 


the zenith.the quantitie of the third ſide fought for, which you ſhall inde 
tobe 30.deg. Thus doe you ſee according to your accuſtomed manner 
your whole trianglein his forme, his three ſides, & rwo angles knowne, 
wherefore by the 1 1 .Chaprter the third angleis cafily hadiin thelaſt pare 
of which Chapter, this Chapter was performed ere I was ware , ſuchis 
the dexteritie of my Jewel, neither woulde I haue repeted it here againe, 
bad it not beene to imitate the courſe of Regiomontanus and Coper- 
NICUS, | 

In briefe,lay the one ſide giuen betweenethe pole and the zenith, the 
-other reckon on the meridian as muchſdiſtant from the Limb,as the angle 
”m commeth to,there ſhal meete you the azimuth making vp your tri- 
angle. 


\ 


Chapter 14. 
How by helpe of the 1 3. Chapt. to know the herght of the ſunne at any houre, and minute 
propoſed m the whole yeare, and alſo in what azimuth he is. 


N my thirde booke 3 1.Chapter is ſhewed theſame by 
ordinary vſe of the lewel, and that moſt exaRt and redily 
without any trouble, yet ſhall it not be amiſſe co know 
to do the ſame by the Art of ſphericall triangles, which 
performethit as reddily as Gem. Frifius did on his Ca- 
tholicon though nothing ſo eafie as my leweldoth it inthe 
ſame 31,Chapt. at 10 of be clecke Q 
For example the 1 2, of Tune, the ſun then beingin the * 
1.degree of © his declination there-23= deg. I woulde 
know of what height,and in what azimuth the ſun ſhall. Fh— 
then be. The angle made betweene the 1 0.0f the clocke | 
houreline,and the meridian being in this figure,the angle 
AA,A I,mulſt needs be 30.deg.for that euery houreis 15. 
degrees, then taking the ſunnes declination for that day 
Vz.D N,orrather CC AA 23; deg.out of 90.deg. videl, 
CCA, there reſteth the arch ofthe 10, of clocke houre= 
line betweenethe tropicke or ſunnes declination, and the 
pole vz.AA,A being 66 >degr. Then the portion of the 
meridian betweene rhe pole and the zenith, being alwayes the complement of the latir.yz. A I, is wel knowne - 
3 8 deg. Here then haueyou a ſphericall triangle AA,AT, whoſe two ſides A L,and AA A,are knowne,in* 
cluding the knowneangle AA,AI yz.30. deg. wherefore by the 13 . Chaprt.the 3. fide I AA ſhalbe knowne 


36: deg.and the angles AI, AA & AA,AT,ſhal alſo beknowne: Now then ſubduRthe ſaid third fide IAA. 
v2. 367 deg. being thenthediſtance of the ſunne from the zenith our of I BB yz. 90, deg. ſo reſteththearch 
AA,BB 5 3=deg.-rhe altitudeofthe ſunne ſought for, and the angle AI, AA thewerh the azimuth of the fan 
in the yery ſame manner,atinthe 12,Chapr,hath beene (aids ons | 


Chapter 


_ 
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Toannes Regiomontanus,Lib.r.Cap.5r and lib.q.cap.9.propoſeth and ſayth that the 
knowing of two ſides of a triangle not r1ght angled, with one 
angle ſubtended by one of thoſe ſides, cannot ſerue 
ro get the other ſide and angles. 


Eere is a wonderfull caſe,that by their whole art of ſpearicall triangles, with their lignes,coardes,arches 

complements, proportions,calculations, tables,and ſuch like,they cannot doe that which my poore 1e- 

wel will doe immediatly without any difficultie. Nay all the ſporte is, Regiomontanus ſpendeth muche 
ſpeache in the (aide 5 1,and 29.chapter,to prooue that it is ynpoſsible to bee done, without letting downe 
2 perpendiculer,reſpeting or ſubtending the angle propoſed, which in the thirtieth chaprer following, hee 
ecacheth ro doe. But we will doe it,add that without any perpendiculers,a little readier then he dothat. 


The figure of the t3.Chap ſerneth for this place, 


 Admitthat of the triangle A B C, propoſed in the thirteenth chapter, the two fides A B,and A C, wer 
knowen as there they were,together with one of the angles B or C, ſubtended by one of the ſides given 3 
for example,the angle B $2;.degrees,ſubtended by A C,6c thatrhe angles A and C were ynknowen, with 
_— ſide B C: Is it not poſaible thinke you by theſe three giuen, to reache ro, reſt, hope it be,els I looſe my 
Jabour. 

Reck © on the limbe of the Tewel! fro the pole 5 fide giuen,not ſubtendyng the angle giuen,jvs_.h fide 4 B, 
being 25 .degrees,thereto lay the zeneth point of the reere fixed,reckon allo on the Finror from the Limbe in- 
wards,the angle B giue,v{.82.de.there haue you the 825 azimuth, then reckon the other fide giuen, vz. 
A C.36.degrees among the parallels,counting from he pole,mark where this , 6, parallel,and the ſaid $2- 
=.azimuth doe croſle. For the portion of the enidian. cuttin g there, counted, too the pole, is the thirde fide, 
which you ſhall finde 30.degrees,ofthe5$2-mreridian-counted from-the limbe, The ſame 5 8-.meridian fo=- 
lowed alfo to the equinoR.ſheweth 5 gz .deg.one of the angles ſought for,vz. A. Thethicd angle C cannoe 


beynknowen by the 1 1.0r 13.Cha. Thus you ſee this vnpolsble matter now polsible,then iudge whether 
my Jevel bee a lewellor no.: | 

Yer thus much will Iforetell youyleaſt happily you ſhoulde be amazed at any time. In ſome triangles 
you ſhall finde that the azimuth repreſenting the angle giuen,will crofle the parallel that worketh this feate 
in two places, and then ſhall you nottell which place of croſsing to take, yet commonly the croſzing fartheſt 
within the Lebe is hit tin all the triangles that I haue had experience of, but you may rrie by ſhifting of the 
fides,as you are wont to doe in finding the thirde angle which is it. 


Chapter. 6. 


The azimuth of the Sanne given or taken at any time by Inſtrament, with hit 
declination, how by helpe of the fifteenth Chapter,to knowe what 
height the Sunne is of, and what it is a clocke. 


] T'is tavght in the 1 2-chapter,ſpherically to get the houre & azimuth of the Sunneby his alritude,contra- 
riwiſe,heere by the azimuth ſhall bee hadde the hourc and the altitude. 


The figure of the y,chap ſerueth for this place. 


For example,the 1 2.of Iune,admit thatbefore-nooneT had taks by ſome Topographicall Inſtrumer,or 
otherwiſe the azimuth or horrizontall diſtance of the Sunne 40.degrecs from the Eaſt rowardes the South, 
which in this figure is O B B,thereto I adde go.degrees,videlicet, E O : ſo have Ithe arche E 83 1 30, deg. 
the declination of the Sunne then is 235.degrees, by the 3.booke and 4. chapter. Noweit is moſt mani- 


feſt,and apparantly to bee ſcene on the 7ewel, that any parallell of the ſpheare doth cut off the meridians, or 
houre lines,all of like equall diſtance from the pole, as heere you ſhall ſee the arches of the houre lines A. X, 


AZ. A AA,A N,are all complements of the Sunnes declination: each of them, and namely A AA, 66=, 


beeing 66+.degrees,the arche betweenethe pole and the Zenith, vz, A1,is certaine 385.degrees. Here haue 


you nowe a ſphericalltriangle A I,AA,whoſe two fides A I, and A AA,are knowen with the angle A TI, 
A A,which angle is ſubrended by A,AA,one of the knowen fides,euen thelike too that whiche the fifteens 
chapter propoleth. The third I, AA,and the angles AA,AT, and A,AAJ,are vnknowen .V Vherfore if the 
worlde were ſo harde,and the matter ſo vnpoſsible,as Regiomentanus propoſerh it, we ſhoulde beeneuer 
the neere of our purpoſe: but working by the 15 capgernoricifencing his proofes too the contrary, you 
ſhall finde the angle 7 tenth, 39.Aegroctgthe Sunnes Houre diſtaunce from the South, which muſt needes be 


ewo houres euen ten of the clocke : alſo you ſhall finde the thirde fide, 1, AA. 36-,degrees, whiche taken 


out of 90.vz. 1,ÞB,leaueththe arch 4.4 BB,z 35,degrees,the height of the Sun at that inſtant, As forthe 
thirde angle, you ſhall finde him 32.degrees, but wee haueno vie of him here, 


Chapter 
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koh. Regis. Chapter 1 z, 

lib. 4.cap. If of any ſphearical triangle,nor rig ht angled,two angles ſpalbe gruen with 
31.& 32. the fide lying betweene thoſe angles or els the fide ſubtending one of 
Copern.12. them,how to get the other rwo ſides and thirae angle, 


E the fide lying betweene thoſe angles ſhall bee giuen,it is moſt cafie, for placing that fide on the limbe be= 
[oweme the pole and the Zenith as you are wont, & reckoning the one angle giuen among the azimuthes, 
the other among the meridians,where theſe croſie,ther is your triangle made vp,in your wonted maner, 


For example,admitthat ofthe triagle A B C,the two angles A,5 8=.deg.& B82 3.degrees were giue with 

the fide AB,25 .deg.lying betweene them:reckon AB,vz,25 .deg.onthe-Limbe from the pole, thereto lay the 
Zenith of the Reete fixed:that done, reckon the one angle,vz.A 5 8=.deg.amongſt the meridianes, the other 
angle vz.B_445.deg.amongſt the Azimuthes both from the Limbe ,and where this 5 85. meridian, and 442.92..; 
azimuth, do croſſe, there ſhall you finde your triangle made yp after your accuſtomed maneryfor on the 5 8- 
=.meridian bervween che ctofsing,and the pole, you ſhal find 36: deg. for theſide A B, & on the 447. afli-= $2 > 
muth to the Zenith 30,deg.for the fide B C, theſe had, the third angle is to be had by the 11, 0r 13 + 


The figure of the 1 1.Chap ſerneth for this place, 


" But admit,that one ofthe ſides 4 B,or 2 C,ſubtending one of the angles!A or C, had beene given with 
the ſaide angles A and C:as for example, the fide 8 C,\ubtending the angle A.Heere reckon the one angle 


giuen,V4..5 $=de.ſubtended by the fide giue as before among the meridians,the other,vz.44:.deg.famong 
the azimuthes,that done,number on the ſaid 44;.azimuth counting from the Zenith, the ſide BC\,giuen, vid. 


30.dg.and turne the reer til the ſame 30.deg.of the ſaid 445.azimurh do cutthe ſaid 582 meridiane , and 


thereis your triangle made vp as before for you ſhall finde the Zenith too cur in the line 36,deg. fromwhe 
pole,as before he did,amd the very ſame croſsing as before, 


PL OY Chapter 18. _ 
Howe by the helpe of the 17.chap.to make any declining diall, that is to ſay,a dial to any 
wall ſhouldring or bending from the ful bebolding of the South, 


| AY walles are commonly made perpendiculer to the horrizon wheron they ſtand, and point direQly to 


the Zenith. V Vherefore of necefſitie they muſt lie euen in the flat of ſome one of the ax imuthes, and 
therefore euery one, ſome one horrizon in the worlde by the preambles to my 6,booke,where this mat= 

ter is handled moreat large. | 
But now to the concluiton ofthis chapter, where as I tainght yottin the 19.chap- ſphearically too make a 
diall to the North flat of the wall, lying direRlic _ _ V Veſt, which weecall a North or South wall,vze 
alt, 


S——_ ; Ee ER VVeſt, | 
KR L,actording tothe plage that hee beholdeth.Heere in like maner wil I ſhew to make a diallto the North BP 
fat of a wall, ary, rom the formerEaſtwards,hovwe much ſoeuer,and for ezample,40.degrees re pre- [5 
etclented inthus figure Þ7 the axianath  Z,mhere by the angle K AY,halbe 40.degrees,andas much isthe 3 


angle 
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ang!eZ A Lyby the 5 Theoreme,further the angle K A Y,vz 4c.taken out of K A C,videlicet, go.leauerh 
his complement the angle Y A C,5 0.degrees, tothe which rhe angle 3 A Z, muſt needes bee £quall by tlie 
{aid 5 "1 heoreme, Thus circle Z A Y,fince it reprefenteth here an oblique hurtifon,therfore the 24,meridt® 
ans,cr rather houre lines iſuing from the pole D,ſhall cut the ſame,Z A Y,into 24, ynequall partes, vkere 
you ce 1.2.3.4.6&c leruing for the houres cuen 1n the very like maner,as ro the horrifon KA L, they 1d 
1n rae tenth chapter,and how much cuery of cheſe houre ſpaces contaiverh:T will noe alto teache io tinde 
by helpe of the 1 7.chap. The firſt houre line from our meridian V Veltiwardes rowardes L,videlicer, D 

doth cur this horrizon: Z A Y,in the point [. V Vheretore the quantitie of the arche, I A, ſhalbe the degrees 


of the firſt houre from our meridians V Veſtwardes, which 1n this diall is 1.1. of clock, as by the 6. booke will 


more atlarge appeare. Heere hauc you nowe a ſpnearicall triangle D AI, whoſe fide D A,ts know en, as 
hath often been ſaide to bee 38—.degrees. 1 he angle A D I, beeing the quantitie of one houres ſpace, mult 


ncedes bee 15 ..deg.theangleD Al,is as before ts ſaide knowen 5 o.deg.theſe had, videlicer,the angles A,D 
and D,A I,with the fide A D,lying betweene the mty ou ſhall molt ealily by the farſt part of the 17.cheprer 


finde the fide I A,to bee 12; .degrees,ſo mnchis the ſpace of the firſt houre V Veſtwardes of the plum line 


in this diall,then the ſecond houre line, v{. D P,hce cuttech the horriz.on Z A Y,ar the note 2, there have 
you another triangle D A,2. whoſe angle A D,2.is knowen to be 30.becauſe it is 2. houres ſpace, & thean.. 


gle D A,2.50. as befort with the fide D A,lying betweene them,vz. 355. V Vherefore by the 1 7.you caſilye 


obraine the arche D,2.being the diſtance of the ſeconde houre line of your dial}, weſtwards of the plumme 
line. For the third houre you haue the triangle D A,3. and ſo colequently for all the reſt on rhart ſide of xe 
meridian B C,where ſtill the ſide AD,and the angle D AZ, are corrmon roo them all. But nowe for the 
houres, one the Ealt fide betweene A and Y, the angle B A Y, muſt bee the common angle,whiche is eaſily 
had by adding the angle K A Y,videlicet, 40- toheBA K, v4. go. thereof commerh the angle D A Y.130. 
deg.ſo thar for the firſt koure on the Eaſt lide you haue the triangle D A 1 1.,vwhoſe fide D A, & the angles 
D A,11.and AD,11.are knowen:thereby gec the quanritic of the fide A, 1 1.for your firſt houres ſpace, & 
ſo tor the reſt. 

Heere note that as this figure ſheweth the maner of the cutting of the houre circles,to the North fide or 
fat of this wall Z A 7,ifluing from the North pole D, ſoit you would hue madethe diall ro rhe South Har 
of Z .A7,you muſt have placed the South pole in your figure 38+. deg.Southwardesin the line A ©,vide 
in44,from whence the houre lines iſſuyng will cur the South flat of Z A 7,in his right forme: but truly into 
the very {clfe ſame diuthons as before: yetin contrary quarters,for then the diuiſions,vihich are ac vv in the 
quarter - Z,will be there in the quarter A 7, & Cconuerſs ; then alſo is the point A,no more rhe zen but 
his Nadir.and AA Agthe arch berwcen the Nadir,and the South pole. But what nceds ali this, when as one 
mould turned vefide down,or in 6 out, will ſerue to diall both the flats, and two more of thicir couſins as 
in my 6.505ke and 20.chap.is ſhewed,in which booke very many more things neceſſary to dials are ſhewed 
which to b:1ngi1n here, wolid bring me out of my ſphericall criangles,& that muſt not be. But thus much a(- 
{ure your {:f, y ou having read 6 well ynderſtood my 6.booke of diallyng,you ſhall cuer after by the pre= 
ccpts of this,the 10.6 22,chap.make dials to any wall or flat whatſoeuer,tor thoſe three include the whole 
are, Much more, and many wayes [ could yyrite,but for brevities ſake,which I wholy intende, thele Qial ſut- 
ce. | 


Ioh.Regio. How tolet downe aperpendiculer arche from any angle of a knowen ſphea- 


Lib.4.Cap. ricall triangle vnto his vaſe or ſubtending ſide,and to know the quan- 
8.00 30 titie of the ſame perpendiculer,and of the parts whereinto 


hee deniaeth the baſe. 


IEF there be propoſed the triangle AB (of the 17. chapter ,of knowen fides and angles, from whoſe 
angle C,I wouldelerfall a perpendiculer arch to his baſe,or ſubrending ſide A B, Firſt you know that 

euery perpendiculer arche-mulſt haue his originall from on of the poles of the fide orcircle, whereon it 
mult light by the 3. diff. wherefore you ſhal alwayes place that fide. v3, 
A B.25 degrees on the Limbe,betweene the pole and the cenichas you 
are worit,then is the center of your Jewe!lthe pole or poles of the circle, 
wherein the ſame ſide A B,confiſteth by the 2.diff, Therefore make vp 
the other rwo ſides of your triangle as you are accuſtomed, either as in 
the eleuenth chapter, by the croſsing of the almicantare and parallel, e- 
 quall to the other rwo fides,or cls of the meridian and azimuth, equall 
r00 the other two angles, as in the 17, at whiche croſsing, the angle C, 


mult needs be included. V Vell,then vpon the croſsing of the $25, axi- * 
muth,and the 5 8>.meridian (if you worke by the 1 7.),of the ſaide al- 
micantare and parallel:if by the 1 1.laie the fiduciall or centerline of the 
tavell, which ſhall there deuide the 25.1ying on the limbe between the pole 
& 5 zenith into 35.degrees,vid.the arche B D,and 21 =.degrees,the arch 
D A,the partes Of the baſe ſought for. And the degrees of the label! bee 
rveene this crofing, and the Limbe ſhall bee 29-.degrees,the perpendiculer ſought for,vz.C D, 
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k The'Mathematicall Iewet,. 5. Books. 
Chapter 20, : 
Todoe the ſame after another manner of working,yea theugh one of the other 


two angles,and one of the other two ſides of the triangle 
were Unknowen. 


Dmit,that fro the angle C,of the triangle AB C ofthis laſ chapter, I wouldeknow the perpendicu- 
Jer,and the partes he diuideth the bale into,by another maner ot working : todoethis, you ſhall rec- 


kon one of the other two angles B or A.For example A.5 gz. deg.on the hmbe from the EquinoGtiall 
rpwardes, thereto lay the rule fixed, whereon you ſhall from the centerreckon the ide, which with the 
baſe includeth this angle A,vs.A C,36.deg.& there ſhall crofſe you the 215.meridian counted from the 
axtree,ſhewing on the EquinoRiallline 2 1=,degrees,the portion of the baſe cur of the next angle, A,videli- 
cet. A D:and the portion of the ſame 2 1+.meridian betweene rhe croſzing of the ruie and the FquindRial, 
| you ſhall finde,2 9>.deg.being the perpendiculer C D*+ The other portion of the baſe, is had by ſubduing 


ghis 21-,0ut of the whole baſe giuen, videlicet, A B,25. deg. andall this is done without knowing thean.. 
gle B,orthe fide B C.This working diftereth nothing from the 9 chapter,if zoumark it:bur only it bringerh 
you acquainted with perpendiculers: you might alſo have done itn this maner by the 1 9,chapter, or partly 
by the 7.the slull is got great,lo you vnderſtand well whereabout you goe. 


Chapter 21. 
If two great circles of the ſpheare croſſe one another making a hnowen angle howe to 
get the perpendiculer arche, falling from any poynt aſ11gned of the one circle 
onto the circumference of the other,rogether with the arche ofthe 
ſame circle betweene the perpendrcaler,and 
| the croſcing. 
| Pk there bee propoſed the two greatcircles .A B,and CD,cro(- 
L-:5ing one another at E,making the knowen angle, DE 2, 30. 
deg. Admitthat from the point F,of the circle CD, beeing 20. 
deg. diftaunt from the croſting E, I woulde learne the perpendi- 
culer arche falling on A B,videlicer, FG, together withthe ſpace E 
G. This matter differeth noching from the20.cha.Forif on the rule 
layed ar tae Limbe,to 30.deg, being the angle at the croſsing E, you 
countthe diſtance FE F. vid. 20,deg: tro the center,ther ſhal meer you 


the 1 77.meridian whoſe portion fro the rule to the Equinodt. you 

Nall finde 93.deg.your perpendiculer F G,and the ſaide 1 77.js the arche E G. Or thus after the 1 9.chap.if 
on the 20.deg,ofthe 30.meridian counted from the pole,you, ay the rule, his pars there cut of next the liz, 
you ſhall finde 95.and on the limbe betweene the rule and the.1 75-45 before, 


Chapter 22. - 


How by helpe of the 21 chapter to knowe both the height of the cocke,to any "dectis 
ning dial and how much he muſt be placed byas from the perpenaiculer 
which ] call his deflection. 


deth,is the meridian line of the horriſon repreſented hy that wail, The meridian circle of cuery horri- 

ſon,ſtanderh perpendiculer thereon,by the 1.booke,&c 4.chap. Laſtly the elcuation of the pole aboue 
any horriz,on,whichis alwayes the height of the cocke,is the arche of the meridian, betweene the pole and 
the ſame borrizon, which arch muſt needes be perpendiculer to the horri{on, aſwell as the whole meridian 
its. Then to conclude in the figure of the 1 8.chap. you haue the two great circles B.4C,andZAY, croſsing 
at A,making the knowen angle B A Z.g5 0.deg.then if from the point or pole D.of the circle B A C. being 
as inthe 18.chap.is ſhewed 3 8-.deg.from the croſting at A,you can deuiſe to know the perpendiculer arch 
falling to the borriz on Z A Y,vC.D. +,which by p 2 1 you ſhall find 28.de. the ſameis þ height of the cock 
eo that diall,and rhe; ace + a, is the quantirie of the angle of defleXion,vz. 27.by the 2 1.chap.Ie were great 
folly for meto ſtand longer ofthis marrer,ſfince the ſelfe ſame is done in the 6.booke, 16.17. 1 $.chapters, 


near kere bur a little to touch the ve of the ſphearicall triangles for the encouragement of the young 
Reader. 


Te rules are general in all vpright walles,the plum line is our meridian, the line where the cock ſtan 


Chapter 23. | 
In a right angled ſphearicallrriangle where one of the angles ſoal channce too bee but certain® 
min .As it often hapneth,how to get the ſide ſubtendir, 0 that anglepreſiſely notwithſtading. 


Or example,admitthat of the right angled triangle A B C,the angle A, were bur one deg. 10.minutesg 
& the ade A B, ſubtcnding theright angle C were knovwen to be 15 degrees, you mightanoy by - ge 
a | | = CAIPo . 
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The Mathematical! Jewel. «5. Booke. 8% 


chapter,getthe fide B C, yet without any exadt certaintie, becauſe the angle A is ſo lic- 
tle,and that the {ide B C,wy]l fall out to bee but certaine minutes, whiche except your 
Jewell be monſtrous cannot be diſcerned any thing neere. To helpe this you ſhall initeed 
of onedegreetenne minutes, whiche are 70. minutes in the whole, reckon on the Linbe 
of yout leve! from the EquinoRiall ypwardes 7. degrees, and thereto lay the rule as in 
the nienth chapter,for ſo doth euery degree of the l:mb repreſent 10.minutes. In this caſe 
then , as inthe g,reckon on the rule from the center, the fide A B, vz_. 15 ,degrees,and 


there ſhall you findethe 145.meridianto cut, wholedegrees berweene the croling of 
the rule,and the Equinoiall are 2: .degrees,the fideB E, after the g. chapter. But here 
you mult allowe each degree, but 10.minutes,as you did at the limbe,{o that this 2 -.d eg. 


repreſent but 22.minutes,fo much is the fide B C. And in this working you muſt in no 
wiſeexceede 10 or 15.deg. inthe LCimbe at the moſt,yea and that where the an gle propoſed exceedeth nor 
two degrees, forin theſe ſmall or minnreangles,as I may terme them, there is kept a Geometricall propor- 
tion betwene the parts of the triangle, whiche in greater,the nature of the (pheare alloweth not:neither yet 
in theſe,bur that the error is vnſen(ible,this.helpe did Gemma Friſius inuent, as in my 3. booke 5 6. chapter 
appeareth,from whom I woulde be loth to derogare 3 but in my next edition I will ſupply ir farre better, &c 
more exact,by another deuiſe euen ynto 30.degrees, which heere you can ſcant extend ro three degrees, 


Toh. Regio. Chapter 24. 

lib.q. ca.26, Af the three angles of a right angled ſphearicall triangle ſhall bee ginen, 
Copernis5. howe to get the quantitie the three ſides | 
triang.iphe. | wunknowen. 


' 


His propoſition had I oncehalf giue over as ynpoſiible on my Zewe!l,yhich made me greatly to miſlike 
him:burin reſpe& hee made mee amendes in perfourming another that Regiomonte. left imposſible,as 
by the fifteen chapter appeareth, I thoughrit a lefſe fault, yer ſill whereſoeuer I went or ſate alone, l 
coulde not chooſe but be deuifing ypponit : and atlaft while I was abroad, in my eueninges walke,whiche 
] contmonly yſed,it came into my head on the ſodaine,but then was it no neede too bidde me trudge a pace 
home to my Jewel to ſee it in experience. Allthe skill thereof is too make the right angletoolye among the 
croſzinges of the meridianes and azimuthes within the limbe in maner as the one angle of all triangles, not 
right angled doth,ſo thatwhen the conſtitution of thetriangle is founde on the: Ic- | 
well his fide,whichlyerth on the Limbe betweene the Zenith, and the pole may be the 
fide ſubrending the right angle giuen : which you ſhall thus do. Let chere bepro- 
poſed the right angled ſphearicall triangle A B C,whoſe three angles are giuen y{. 
C.69.degrees, B55.and A go.Lreckon one of the angles not right, yz. 69. among 
theagimwuthes of my 7evell, and the other va. 55. among the meridianes alwayes 
counted trom the &be:this done,allthe miſterie of this matter js, how in turning a- 
bout the Reereto know when this 69.azimuth, and 55.meridiandoe crofe another 
ſquare,which can never be by the 3, def & 3.theoreme except they cut one anothers 
poles, which poles I may eaſily know where to finde bythe 1 2. theoreme. By which 
I ſay that the poles of eucrie meridian of my Jewell are to be found in the EquinoRti- 
all line, and notels where, For asit is apparauot by the third def. and the third 
theoreme, that the pole or poles of the vttermoſt meridian, beeing the innermoſt cir- 
cle of the lote.lyerh in the Equino&iall line, it the center of the /ewel;:So looke how 
muche euery other meridian lyeth within the -»be on the one hand, euen as rauch 
doth one of kis poles lye diſtaunte from the center on the other hande. As for ex- 
ample,the pole of the fifth 'meridian, next the limbe on the South ty 1s the 5.degree of the EquinoRial 
line from the center towardes the Northparte,and ſo of all the reſt,as in my fourth book and fourth chap= 
ter doth alſo appearegyertthus much more plainely choſe 
out any meridian whoſe pole you require, then reckon 
from him on the EquinoGtiallline rowardes the center, 
and beyondetill you come to 90.degrees,and there ſhall 
bee his pole: asfor example,if from the fift meridian on 
the South parr next the Limbs, you count on the Equino- 
Riall Northwardes 9o.degrees,the ſame ſhal end at 5 .de. 
beyond 5 center,this matter novy I hope is plain enough 
for you to gatherthatin the very like maner the poles of 
all the aziwurches are to bee founde in the Finiror, and not 
els where, whereforeto goe forwards with our triangle 
. You ſhall by the rules heere laſt mentioned, reckon on the 
Fnitorfrom the 69. A{imuth, whiche as before was ap- 
-- pointed too containe the angle C,tyl you cometoo 90. 
degrees,and there ſhall bee his pole:wherfore if youturn 
about the reere tyllthe ſame go. degree of the Finitor doe 
touche the 5 5 . meridian appointed before to contain the. 
angle B, zhen whereſoeuer you ſhall finde the ſame 69. 
azimuth,and 5 5. meridian to crofle, there muſt needes be 
foureright angles by the thirde theoreme, and therefore - 
Me | ' aa 
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90 The CMathematicall Jewel. «x. Books. 
n o doubt but at the ſame croſing is made vp your triangle deſired in his right conſtitution after the won- 
red maner,as in very deede tis: for from this croſsing to the Zenith point of the Reere,you ſhall find on the 


69.agimuth 5 15.deg.forthe ſide A C, and thence ro thepoleonthe 55. meridian 63 :,deg.the fide A B, 


6: on the {mb between the pole and the Zenith 745.degrees, the fide B C, ſubtending the right angle A. 


And now thar you haue all, doe, if you liſt to followe the 69.azimuth vnto the Equinoctiall line, hee wyll 
therecuttethe 55 .deg counted from the center being in truth the pole of the ſaide 5 5.meridian by the for= 
ſaid computation ,wt:ich is a great confirmation of this matter,els coulde not there haue been a right angle 
atthe ſaid croſiing by the third cheoreme,if each did notcut others poles. Thus haue you a moſt pleaſaune 
and profitable handling of the chapter, yeelding great light to many queſtions abourthe ſame ſphear, which 
Ithought good, the better to manifeſt by this figure, | | 

B C H,the l:#be of your Iewell, K the center. | | 

B, the Norch poleof the Jewel: N O,the EquinoRtiall line, 

C, the Zenith of the reete placed, M L, the Finiter, 

CD, the 69. azimuth. | 

E, the pole of the 69.azmuth, K E,being 69.degrees,orD E, go. | 

B F, the 55,meridian, G, his pole, G K,becing 55. degrees equall to FO, or FG, being go- 

P, the point ofthe 5 5 .meridian,where E,the pole ot the 69.azimuth doth touch in turningthe 

reete, ; 

A, the point of their croſsing making vp the triangle A B C. delired, 

In briefe,of the two angles not right,reckonthe one amongeſt the a{imuthes, the other among the me- 
ridianes both counted from the Lrmbe, then turne about the reece yntyll the 9o.degree of the Finitor counted 
rowardes the center,a-d beyonde from the ſame a{imuth doe touch the ſame meridian,and then whereſo= 
euer you finde that azimuth and meridian, to croſſe,there is yourtriangle made ypin the yonted maner. 


Chapter 27. 
If by the eroſſe ftaffe or aber frm yes ſhall take the trae diſtance of any planet, co- 
meet,or ſtarre unknowen from twoo knowen ſtarres, how by helpe of this my woorke 
of ſphericalltriangles,to get the longitude and latitnae in the z2,0aracke of the 
ſame planet, comet, or ſtarre, and alſs his declination andright a= 
Ceuſion: and what you had need tot in al ſphearical 
queſtions, 


Have hytherto for the pleaſure & delight of thelearner,ſet downe divers Aſtronomicall queſtions, and 

| Prior ah to be refolued by theſe triangles io ſundrie chapters before:leaſt otherwiſe,ifI ſhould haue gi- 
uen the bare preceptes,as Regiomontanus and others haue dene,this work beyng of all the reſt moſt pro= 

fitble mighr.happily haue been negle@ed,6 thought on the fi;ft bluſh of ſmall account :knowing that no= 
thing draweth on mens minds more to any ſtudie the that they may at the firſt entrance perceiue their rules 
to ſerue ro good purpoſe. And as I haue hitherto touched a fewe fleight queſtions:ſo might I have witren a 
number, and therewith filled great yolumes, the marter beceingin wanner endles , were itnotthatT both 
haſt the end of my trauaile roo roo long alreadie looked for ot divers of my familiars, and preſume that by 
thoſe,any man may performe all other that be of no greater waight, But now there are in like maner an in- 
finite number of intricate queſtions more harder far then any yer propounded, which by Regiomont, Co= 
pernicus,and others do&rine,grow to great toile with their Synes,calculations, 6 proportions,wherin firſt 
they hunt abour for one Syne, which they call inuentum primum, then for another, which they call inventum ſe= 
cundum,& comonly inuentum ter:ium,& perhaps quarium,& ſo foorth-Afrer all theſe are found, then they multi» 
plie & dcuide them,& comparetheir proportions: & when al is done, that they haue foundethe Syne ſought 
for:-they yet are faine to goe to their tables for the arth correſpondent. Thofe inventa are not ouer ealilye 
doneby my lewel:but yet an hundred fold eaher then as they performe them ; notwithſtanding you muſte 
have all your wits about you,6: after a ſort ſeek a primum, ſecundum, & rertium innentum,as they do, though with 
No trouble atall : when you haue once the conceite of itin your head. _ For in all theſe queſtions, it is 
more hard to conceiue how they ſhould be refolued then to reſolue them. V Vlerefore the beſt way is for a« 
ny man that hath not well ſerled the circumſtance of the ſpheare in his head-:firft by the helpe of his rule 8 
compaſſe,or els groſly by ame to drawe an Idea,or ſhape of ſuch circles as hee ſhall kaueto deale withall in 
his purpoſe, as allo beforein my other ſlight queſtionsI haue done: which doneghee ſhal by inſpeRion therof 
yery readily ſpie out which angles or {ides be knowen,6 thereby get þ reſt,or els ſee how to adde,inuent, or 
caſt out other circles, arches,& triangles, which may help him to his intention, euen as the lande meater doth 
commonly reſolue a cragged deformed ground into ſundry ſquares & triangles,too compaſſethe contentes 
thereof, which to do.I hope by this one example following you will be ſufficiently inſtructed for all. 

The 1 4.day of October 15 82.abouts, aciockin the morning,& 30.min.paſt,ſeeing the morning cleer 
&. 4,8, & the Mooneall 3,aboue ourhorrizon,according to my accuſtomed maner,I could nor chooſe bur 
hauea caſt at them for my recreation, w herefore with a Jarge crofle ſtaffethat I had made after my faſhion, 
as in my next edition I will ſew, [ tookethe diſtance between Mars & the great Star in theright ſhoulder 
of Orion, & foundit 31.deg.37;.min.Likewiſethe ſame inſtantI took the diſtance betweenF,& þ Nor- 
thermoſt of the 2.ſtars of IT called Apollo.& foiid that 10,de.25.mi.F being orient.of the both. Hereof[ 
the madea note in my book where at this time 1 meanit ſhal ſerue for an exiple to this chap. and by this di- 
ſtance of F;,taken from thoſe two knowen ſtarres, I willſhewe you by ſphearicall triangles to get in what 
longitude, latitude,derlination,and right aſce[. hee then was,by a knowen ftarre,! meane aſtar whoſe lon 


gitude and latitude is knowen eyther by tables or your Aſtrolabe, But noyy the better ro conceaue howeto 


bring 


| I can geflero 31.degrees 37=.min.of ſuch like parts,yz.the 
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bring this matter to paſſe, my beſt way is firſt to wake a ſlight pattern of the thing I pretende in this maner* 
I make a circle at aduenture,vz.A B,C D,whoſe diametre A B,ſhall repreſent the Ecliptike, the point C, 
beeing his North pole,and D the South : this done,] goeto Stadius Tables, and there1 findethe longitude 
of the ſaid ſtar of Orion, 2 3.deg.o.min. in 1T,his latitude, 1 7.deg.o.min.South of the Ecliptick,and the lon- 
gitude of Apollo 14.deg. 20,min.in & his latitude 9.degrees 40.min,Northwards: this knowen,T appoint 
the arche C A D,to bee the circle of Orions longitude : that 1s to ſay,the great circle of the ſpheare, cutting 
the 23 0.0f JT ifuing from the Ecliptickes poles,then taking 23.0 of 77 our of 14.20.in 95. there reſteth 
21,deg. 20. min, for whiche I ame out a portion of the Eclipticke A B,containing by eſtimation 2 "T Fuch 
partes as A F,containerh go.vz.A E.,andthen opening my 
copaſle I drawthearch or ſemicircle CE D, which 1s the 
circle of Apolloes longitude,vz.of the 14, 20 of $5. After 
this fxom A towardes D,T ame 17. ſuche partesas A E, 
containethe 21 +.or A F;9o,and there I ſet Myjor make a 
ſarre, for there is the place of Apollo,according to his lon= 
gitude and latitude, then inthe arch CE D,fro E towards 
zhe North pole D.1I ſet by ame g7.of ſuch like partes being 
the latitude of Orion, v4. in N : and ſoare theſe knowen 
ſtarres placed: which done,l open my compaſle as neere as 


diſtancetaken by the crofle ſtaffe berweene Orion and &, 
and ſer the one foore in Orion, vx. M and withthe other 
make ablindearche cutting the Eclipticke A 2, towardes 


the center : that is to ſay, with the ſequele of the ſignes, for 


that & vas orientall. Againe Ttake 197. lyke partes by 


ceſic,alſo in my copaſſe:thatis to fay,the diſtance raken be- 
ewene Apollo & F,G& ſetting the one foot in Apollo,vz.N, 
with the other I make alirtle blinde arche croſsing the firſt cowards the center F alſo, becauſe £ was orien- 
call of them both,vz.in O,where muſt needes haue been the place of F, if my figure had beene truly made 
which for this purpoſe needeth nor but euen ſlight for a ſhew. Then with my compaſſte at the width of A E 
at the leaſt, I draw the arches M N, M O,and NO, but with no great curiofitie: laſtly I drawe the arche 
C O D,which is the circle of the longitude of F,and then is my platforme laid, whereupon I deſcant in this 
manner. TY | 

Firſtto begin with C A,the ſame is g0.de.and A M, 17.the latitude of Orion: therefore CAM is 107. 
alſo C E is 90.degrees by the ſecond det.and N E,bur g.degrees 4.0,min,the latitude of Apollo : therefore 
taking N E,outof C E,therereſteth C N,79.deg.20.minutes.Alfo the angle M C N,being the difference 
of Orion and Apolloes longitude is knowen to bee 2 1.degrees 20. minutes by the 4.def. Therefore nowe 


having two ſides of the ſphearicall criangle MN C,vz,M C,107,and N C,7 9.z=.encludin g the knowen 
angle M C N,21:2.degrees,you ſhal eaſily by the 1 3. chap. find both the'z .ſide MN,to be 347.deg. and 
alſo the angle CM N.to'be 395. Then haue you thetriangle M N O,of all three fides knowen,yz,M- N.3 4: 
3-N O,10=-.andOM 31.degrees. 3 7=.min, V Vherefore by the the 1 1. chapter you hall eaſily finde the 
angleN M O to be 175.deg.which added to the angle CM N,vz.3 97-.maketh 5 7. almoſt the quantitic of 
the angle C M O,and yet you will ſay,what am1 the neere for all this. Soft a while,not too faſt forfallin + 
nowe are you paſt your Innentum primun & ſecundum,which in Synicall workyng, perhaps would haue myred 
youtwiſe ere this,6 yet you ſcant half way ouer. V Vel then to the inuentur zertium,you haue a third triangle 
vz.C M:O,whoſe two fides CM,107.and M O,3 1.deg.375.mn. are knowen, containing the knowen 


angle C M O,5 7.degrees:wherefore by the 1 3.chapter you ſhall eafily finde the fide C O, 884. degree, 


whichtakZout of C P,y{.90.Jeucth O P.1—degrees,the latitude of J.You ſhall likewiſe by the 1 3.find the 


quantitie ofthe angle M C ©,26.degrees,which is the difference of longitude of F from the ſaid great ſtar 
of Orion,and in reckoning forwardes according to the ſequele of the ſignes: that 1s ſay, from the 23. de.of 
Ir being the longitude of Orion 26.degrees forwardes on the Eclipticke,falleth out too bee the 1 9,degrees 
of S5,the longitude of F defired: and ſo is this bufie matter atthe laſt brought too good paſſe by the ſin- 
guler vie & help of ſphearicall triangles,& thus ſhal you be able to performe any other matter of the ſphere 
whatſoeuer, for you ſhall not lightly finde any queſtion ſo harde, but if you once drawe your platfourme 
you ſhall deuiſe how to adde ſome arches or angles, yeelding ſufficient helpe too accompliſh your pretence, 
and many times after you are alittle exerciſed,you ſhall let your platfourme more expretly by the lineamets 
of your lewe!;then with your pen, Vſus promptes facit,fermina ludificanturvires;but tarry,l had almoſt forgot the de= 
clination and right aſcenſion of F,for which you had rieede make another plattourme, as heere you ſee A E 
C D,is the great circleor colure cutting the ecliptikes poles G H,and the poles of the worlde A B,C D:the 
Equinodtiall K L,the ecliptick R $,the circle of Mars his latitude,and G O PH,of his longitude: G A.is the 


diſtice of theclip.poles fro þ poles of þworld vz.235.deg.A O Bthecircle of 4,right aſcenſion:T O of his 


declination. Now haue you the ſphearical triangle G A O,whoſefide G A,235.andG O,797.are knowen 

containing the angle A G O,being the difference of longitude of F from the beginning of $5, v2.19, deg. 

wherefore by the 1 3.you may eafily get the ſide A O,and the angle G A O,vyhich had,take A O,cutof A X, 

being 90. leaueth O X, the declination of F,then take the angle G A O.out of C A D,yvz.1 80.itleauerh 

the angle D A X,the difference of the right aſcenſion between , and o. in 93 ,ſothat the right aſcenfion of 

S,beingalwayes 90.of Mars,it was moreat thattime by the arch D X, = = 
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The concluſion of this worke of triangles. 


|| Am not jgnorant that the Synycalworking is moſt exat,& that this maner of working triagle s,thogh on 
KL a lewelof two or three foot diametre made of purpoſe is to (mal effeR,for the calculations of the motions 


of ſtarres, planers,*comets,and ſuch like, Phainemena of parallaxe,or any other Aſtronomical or cotmogra- 
phicall operations, requiring exa&nefſeynto minutes, ſeconds, &cc. Yet by a great quadrant mixte of the 
lineaments of Gemwa Friſtus,and L.Rojjas aſtrolabes, which I haue alreadiecontriued with his furniture, 
and meane in my next edition to publiſh,I will ſerue that turne even ynto minutes and ſecondes, very ſen- 
fiblie and in ſmall angles almoſt vnto tenthes, if neede bee. V Vhiche as I doubt not bur it ſhall ſerue the vn- 
Jearned praQtiſer as effeRually,as the Synycall woorking doth toothe learned, fo] hope by meanes of rhe 
eaſie perfourmance,it will greatly helpe and encourage many willing and forwarde wits hercafter to pro- 
ſecure rare inuentions and concluſions, for diuers Aſtronomicall and Coſmographicall matters, who before 
tyme haue been ſtalled and myred with the tedious ſcience of Synes,and their appurtenances: beyng indeed 
as I may terme it, another kinde of Geometrie,and a darke andintricate art. In the meaneſeaſon let no man 
reieXthis 5 ,booke, which of it ſelfe ishighlie to be accounted of: as wellin that Itis a moſt needfull incro- 
duRionto that which hereafter I meane to ſer foorth. Asalſo for thatall the concluſions which [ haue writ= 
ren,and hereafter ſhall write of this my Jewe/,may be wholy perfourmed by it : ſo thatthis firſt booke might 
be an abbreuiarie to them allafter they are thorowly learned and graitin minde. 


The fixt book of the Mathe- 


maticall Fewel, newly com piled,deuiſed,and ſetfoorth 


by lohn Blagraue of Reading, Gentleman : ſhewing the 
Theoricall reaſon and grounde of all Dialles and Horizons, andthe praQticall 
making of all ſortes of horizontall, murall, declining, reclining, and inclining 
Dials,by the onely helpe of this Mathematical Jewell,and that moſt plainely rea- 
dilie,and exaQly, as hereafter ſhall followe:which worke,beſides 
theart of Diall making,bringeth aman acquainted with 
the full ynderſtanding of the ſpheare,andisthe 
doreinto theſame. 


Chapter 1. , 


Of certaine preumbles to bee noted invuderſta ding this 
worke followmg. 


Ow profitable, how pieaſant,& how neceſlary dials are, there is none ſo 
fimple a ſoule but ſeeth ir,neither any I thinke fo ſortiſh to ſay againſt tt, 
fince no order could be keptin things, if diſtinRio of times were not. For 
what 1s the coſeruartion,grace,& ypholding of all'good ordinances, bur 
euery thing to be done in his due houres. The traualler by land is'not alt 
tle coforted, whe he may with a ſmall toy ſee how the 'day goeth away 
| before him:and alſo may ſee to what place he may reach before nyght o- 
uertake him. The Seama without dials,or ſuch like inſtrumits to know 
their houres and times, coulde not trauaile at all, Chirſte himſelfe made 
often mention ofhoures and times. Therefore fince their commodities 
are ſo manifeſt, no doubt but the inuentours were much to be accounted 
| h of, and the jinuention highly to bee eſteemed. Some will ſay whatthen? 
Barca rarer EE | VVhy ſhould wee nowe bee troubled with more bookes thereof, ſince ſo 
many are alreadie extant,a man may hauetoo much ofhis mothers bleſ- 
Eng.Bur yet ſir,if you will follow mec,I may happily leade you a pleaſant path, where others are tumbled 
with many a ſtile,and were itnotthat my worke doth for eaſe ſpeede, and plaineſfle excell allrhe authours -. 
that euer wrote heereof,yet wonlde I nor leaue it out, becauſe it wonderfully ſetteth foorth the ſinguler ver- 
tue and efficacieof my Tewell, which as Thave often ſayd,6& manifeſtly ſhewed, will needes ſupply all vſes 
of Aſtronorie, For as hee hathin the laſt booke made ſmooth all the rockie intricacie of iphearicall trian- 
ples : ſo heere with no lefie fingularitie he exprefleththe making of thoſe Dials, which all other Authours 
zavclefrlzkeaT abyrinth to the learper,as if fou reade Munſter Orctius and others,and eſpecially Andre- 
as Sconervs,of declining or reclining Dials, you will confeſſe. VVherefore I doubt no but this woorke of 
rp Gro bee botl; acceptable too the beſt, & longed far of the reſt,of which I am too prepoſe theſe pream< 
es foilowing. | 
3 The whole Globe of the earth in comparilon go the circuir of the ſpeere herein the ſunne is ena 
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eareth a very ſmall bigneſſe, but a centre pricke to fpeake of,and in reſpe& of the other heigher, as the $.9 
and 10.ſpecres,it carieth no acount atall. For which cauſe all Dials are made,cuen as though we dweltin the- 
centre ot theearth. And betweene aflat heere 0n the circuit of the earth, and a flat cutting the centre of rne 
earrh,ſo they be parallel, there 1s no difference in this behalfe. 

2 All plaine flats whatſoeuer and howſoeuer they decline, recline, orincline, doe repreſent ſome one ho= 
rizon inthe world. | 

3 Eueric Horizon whatſoever, repreſenteth a great circle of the ſphere by his definition, 

4 Euerie great circle hath his two poles,cuen as thequinoCtiall hath by the 2.definition. 

The poles of any hor1zon are his zenith, and his Nadir. 

6 But ro avoyd confution of vnderſtanaing henceforth inthis worke of Dyals, when I ſhallſ] peakeof the 
polcor poles, I will meane onely the pole or poles of the world, 

7 AndwhenlT ſpeake of rhe Zenith or Nadir, I will meanent fimplie for the Horizon of the place wher- 
of I ſpeake,asthe common order ot ſpeechis. » | 

$8. And for that the poles of any Horizon repreſented by any wall,bancke or flatte whatſoever,are inttuch 
the Zenith and Nadir of the ſame hori{on , therefore I will call the yppermoſt the pole Zenith, and the vn- 
dermoſt the pole Nadir of any ſuch horiCon,wall, bancke or flatte, 

9 Euery Flat whatſoeuer imagined hath two faces, as I may callthem , on ech fide one,as in a Counter, 
(which thought be a ſolide and ſorie ſmile) the one faceis croſle, the other pile. 

10. In euery great circle there 1s a flatto b: imagined of tio faces, or two flats I might ſay, re{pe&ing (e- 
verall parts of the heauens: as for example, If you imaginea flat in thequineiall circle, the ſame thall haue 
two faces, the one reipeting the North Pole,the other the South Pole. 

11 You ſhall finde no great circle of the Sphere howſoeuer imagined, but that looke how much the north 

ole is elevated aboue his one flat, ſo muchis the ſouth pole eleuated aboue his other flar,or rather depreiied, 
ot ſpeake it more aptly ro my purpoſe,and fo contrariwile, which on your lewe! you may molt eauidently (ce, 


For placing the Finiror to our laticude vz. 5 7 degrees fixed vnderthe north pole, you ſhall ſtreight ſee the 


ſouth pole depreſſed 517 deg. ynder the Finer, which is the cleuation of the ſouth pole to thoſe people which 
be Antypodesto vs, an ſo forth in any other latitude. 

12 Sythens eucry flat whatſoeuer repreſenteth ſome one hori{on in.the worlde, and eueric horizon ſome 
- one great circle of the ſphere, as is before aide : therefore cuerie flat not being a right horizon, lierh in ſome 
one great circle, aboue whick one of the poles iseleuated, hauing allo another Antypodal! flatte imagined. 
on the backlide , ynto which the other poleisas much depreſſed, or to ſpeake it Antypodally 1 may ſay ele= 
uated: for you muſt notethateuery right horizon hath neither pole elcuated as ſhalbe ſhewed. 

13 Incueric lacirude you ſhall finde both the poles to be eleuated aboue the flats of the Verticall circle,or 
Eaſt Azimuth (which repreſenteth alwayes the North and South wals ) as much as the latitude lacketrh of 


go. As for example, et the Finer to our latitude yidelicet 5 1 - you ſhall {ee that the zenith line yyhich 


alwayes repreſenteth the ſaid verticall circle hath the North pole cleuated 38= deg.aboue his one flatte,and 
the ſouth pole as much aboue his other flat. , 

14 Note that when you finde this word(Latitude) fimpliein this 6. Booke , I meane the Latitude of the 
place where you remaine,and thattoall other walles agd fats,I will viethis word Elcuation,or poles Elcua- 
tion for diſtin&tions ſake. | 

. 15 Alſo Iwil vſethis word Horizon ſimplie but to the place of your biding,the reſt I wil cal wals or flats 
when as I meane the Hori{ons or great circles repreſented byghcm. 


- Chapter 2, 
Of the diſtinftion on Dials into two kend's, Inſtrumentall and Spherical. 


He ſhapes,formes, faſhions, and deuiſes for Dials are very many in generall: yet in particular they are 
| but of two ſorts, for either they are madeto deſcrie'the houre by the altitude of the ſunne,, of which 
ſort are Quadrants, Rings, Circles, Shippes, Cilinders, and ſuchlike: and therefore rather to be called 
inſtruments then Dials; Or elſethey are to ſhew the houre by che ſhade of a cocke, ſtile, or Gnomon withour 
reſpect of ſunnes altitude , of which ſort are your common Horizontall and Murall Dials of all forts : your 
portable Dials with needles: your Equinoctiall, your conuex,concaue, and ſuch like. | 
Of the firſt ſort the deuiſes are ſo manifolde, which euerie learned Aſtronomer may and hath deuiſed to 
his fancie, that a great volume would not contane them, V Vherefore ſince they be trobleſowe and buſieto 
make, and being made ſeldome ferue but to one latitude, and withall cannot be vſed bur of thelearned ſort x 
I do not meane to entreate any whit of them , but will ſet ouer thoſe that are deſirous of ſuch fancies voto 
Munſter, & Orontius de h»rolegiis; to Apian,who hath made a buſte Horoſcope:to Sconer,not inferiourro any 
of them: to Stophler, and ſuch ancient writers, where they ſhall ſee deuiſe ynough to werie them, And the 
ratherT omitte theſe inſtrumentall Dials, becauſe all their vies are farre more redd.ly performed by myrlewel; 
Yet knownethat the vnderſtanding of my ewe!, ſhall cauſe any man almoſt at the firſt inſpe&tion to make 
any of them: for the ovely and chicteſt matter in their fabrication ww Py” on the knowing of the Sunnes 
true altitude for cuery houre through the yeare : which by my 3.Booke 3 1,Chap. is bad for the looking on. 
And ſo1lleaue all Dials of that ſorr, rothem that like better of them then euer I did. For I never loued to ca< 
rica Diall about me, whereon I muſt bee driuen to hunt after the houre when I had neede of him : which 
minde of mine,was the onely cauſe that made metodeuiſe the furniture of the level as you ſee : For that as 
I have often ſaid by Gemina Frifius, Regula, Curſor, and Brachiolum, Icould get nothing withour hunting 
after it, and ſomrimes the Curſor led me ſuch acourſe that I haue beenefaine to giue ouer the chaſe, or nor 
fully purſued it tothe very point. Thus much of inftrumentall Dials. The ſecond fort which are more aptlie 
called Dials, I meane at large to proſecute in this yolume, becauſe they depende altogither Ex prerrattione Spe= 
r1ca, as 
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oicas 88 in the next Chapter appeareth, and make not a lictleto the liuely vnderſtandingand wonderful y ſe 


cal 


of my level, Inlatin they are called Solaria Or Infirumenta Sciorerica, alſo Horelogia of the greeke word, 
Chapter 3, 
Of the definition and derination of Dyals and the gronnde 
of thers all. 


A Dyall in verie trueth, might be called a plaine ſphere 2 but onely thatit wanteth parallels; for the lines 
< Xdrawne thereon to diſtinguiſhthe houres , are the verie meridians or hourelines of the ſphere proſpe- 
Riuely proieted on a plaine Superficies, by the Sunnes acceſle ynto them : as here following I wil as much 
51 can, make manifeſt , bicauſe the moſt partwill hardly beleeue it. But firſt ro define an oblique Dyall 
Which chiefely commeth in queſtion more artifically: An oblique Dyall is moſt commonly a rounge Superficres 
or flatte, lying equiballance to ſome one horizon, concentricketo his circumference, from whole centre,ifſue 
Gur cenabie legake lines, ynto theinterſe&ions of euerie 15. meridian or houreline of the ſphere with the 
Horizon : cutting alſo the circuite of the ſame Dyall fatre, into like and proportionable parts ynto the ſaide 
interſe&ions ofthe Hori{on. For the plainer demonſtration of this definition,take my evelin your hand and 
ſet the Finirer ro thequinoRiall , which repreſenteth an Horizon where one ofthe poles 1s Zenith; nowif in 
this horizon you imagine a rounde plate to make a Dyall on: the ſame muſt needs be equiballance, and con= 
centricke, both to thequinoGiall and Finirer, becauſe they are in this conſtnution of che ſphere all one circle: 
and for as much as the parallels grow lefle and lefle, even vnto nothing atthe pole, and that the pole is here 
The zenith, therefore it muſt needes be that ſome one of theſe parallels is equal] and equidiſtant, to this round 
wor for your Dyall, ſo that a perpendiculer line let downe from the zenith or pole , ſhall cut the centres 
oth of the Horizon, parallel, and plate. Then who knoweth not thatthequinoctiall, and likewiſe all the 
parallels are deuidcd into 360, equall parts by the meridians of the ſphere, of which 360, the 24.part is 15, 
therefore euery 15.meridian are commonly called hourelines. Theſe hourelines(or rather ſpherically called 
hourecircles) doe nowe deuide the Finirer in this conſtitution into 24- equall and euen parts : wherefore if 
you imagine 24. lines iſſuing from the centre of the Finiror, (which 1s allo rhe centre of the Dyall plate, and 
repreſented here by the centre of the 7eve!) vnto the 24.interſe&ions of the ſaid hourecircles with the Frnizer; 
they ſhall deuide the Dyall plate into 24.equall parts, becaule the interſeQions in this horizon are equall, e- 
uen asthe parallel that tandeth dire&tly oner the plate is devided : ſothat by this definition you may con= 
clude that a Dyall, made to that Horizon, where the pole is zenith, 16 onely a circle dewided into 24. equall 
parts whichis called an equinoGiall Dyall. | 
Asthis demonſtration is moſt manifeſt in the equinoRiall Horizon, where the ſaide 15 .meridians cut the 
Hori{on inte 24.equall parts: ſo fallethit out plaine ynough in any other hori{on , where one of the poles 


Is eleuared aboue the ſawe otherwiſe howſoeuer. For euery ſuch Hori{on, is alſo denided by thole ſelfeſame 


24+ meridians, into 24. partes, but ynequall: and by hory much lefle the pole is eleuated, the more vnequall 
they are. For demonſtration whereof, ſet the Finicor of the Jewel, vnto our larirude here at Reading, vz, 5 17 


deg. vnderthe pole. Now to ſee the proportion ofthe ſpaces for the hourelines of a Dyall to the ſame Hori- 
zon,marke how the 15.prickt meridians or 


The Sunnein North p ole Cle= houre circles ofthe Jewel, doe cut the Finirer, 
the meridians uatgd 317 degs forif you tell the degrees on the Finirar,be- 
Q tweene ech cutting you ſhall hane thereon 


the degrees ſeruing to the ſeuerall diſtances 
of the hourelines of your Dyall,ſo that if as 
before,you ſitvatein this korizon,arounde 
plate for 3our Dyall,the ſame ſhall be con- - 

centricke thereto , and equall to one of tho 
 Almicantares,which grow lefle and lefle to 
nothing atthe zenith, cuen as the parallels 
. do at the pole,whereforeaf from the centre 
of your plate you imagine 24. lines iſſuing 
ynto the interſeRions at the worlds end, as 
they ſay, of the 24. hourecircles with the 
Fenitor they ſhal cut theround plate into 24. 
like vnequall parts vnto thoſe, made on the 
horizon or Finter in all reſpes proportio® 
nably an Symitrially agreeing, 10 that whi« 

| ther your Dyall plate be great or little, his 
; Y diuifions are proportionable, 


South *2un3 znoy y0Þ 213 30*6 ut Sunaq For better explanation heereof vnto the 


young learners : admit that you had 24. 
pole. vUUng a2 943XE 809330. FPEW SUL OE equallength,made iuſt ſemicircle 


wiſe, and all of them ioyned attwo points or poles : theſe 24. wyers being ſet ech of like diſtance from 0= 
ther, would make 12, whole circles ; whereof you might appoint any one of them for the meridian circle, 
then if youdid prepare a round plate,or thinne boorde, with a hole in the centre , of equall circuitto one of 
eheſe 1 2,wyer circles , and did put bim within theſe wyers , like a bird in a kage, but ſo that the onepole 


where theſe wyers meete, might be iuſt 5 17 deg. reckoned onthe meridian wyer aboue this plate , and the 
Other pole az mych vader; and laſtly thruſtaRreight wyer through both the ſame poles, & the centre ofthe 
” | Pate, 


The ſhade of the axtree the 
Sun being in the meridian. 


0 
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plare, as inthis figure appeareth : you haue a plaive ocular demonftration of thegrounde anidreafon of all 
Dy als, for ifnow you taſten athreede at the centre of the plate, to the axtree line: or elſe a ruler,and lay the 
ſarne from place to place, where the 24. wyers do touch the round plate, you may thereby drawe the houre 
lines for your Dyall,as many as ſhall ſerue yourturne, asI haue donein this figure, which hath bur 1 2.houre 
circles, or wyers here repreſented, becauſe the whole 2 4.could not wel be drawne,butthe other 1 2,you mult 
imagine to lie ſo oppoſite and directly one to another, that every one hideth his match. Now if you place 
this plate within the wyers , neere or farther oft fromthe pole, according to the Iatirude of any countrie 
wharſoeuer: you may thereby makea Dyall thereunto, So that a man might make a pretie inſtrument of 24. 
wyecrs,to makeall'manner of Dyals by , if there were no otherſhift , but you ſhall have my level about you 
when the wyers will be to ſeeke, neither can the wyers be exaRly bent true compaſle, nor being bent, keepe 
their iuſt places long. | 


| Chapter 4. 
What the cockg or Gnomon of enery Dyallis, and by what reaſon they 
ginethe true ſhade tothe Dyall. 


Irſt you ſhall vnderſtande that the cocke, Stile, or Gnemon of euery Dyall, I meane the line thereofthat 
þ yeldeth the ſhadero know the houres by, Ifeth direRly in the axcreeline of the world, or atthe leaſt,pa-= 
rallelynto him, which workeththe ſame effe&, 
SecondlyI ſhewed in the laſt Chapt. that the ſphere is ſet about with $60. houre circles, meeting at the 
poles : which maketh 2 4.times 15. whereby the ſpace of time, whereinthe © commeth ynro every of theſe 
15. by the motion ofthe Primur molsle, or firlt mouer about the axtree of rhe worlde, maketh one houre ; So 
that an hovre is the 24. part of this renolutfon once about. Theſe 24. hovre circles of the ( phere are repre- 
ſented in the laſt Chapter, by 2 4+Wyers, of which, every one is ſo directly oppoſite to his march againft him, 
that they both make one whole circle. Inſomuch that of the 2.4.hourecircles,or rather ſemicircles,(as they are 
in deede)there are made 1 2. whole circles, meeting and croſsing ech other in halfe ar the poles : wherefore of 
neceſsitie the axtree muſt needes be dyametreto them all by the firſt definition, and firſt Theoreme of the fifte 
Booke. This knowne, I thinke there 1s no man ſo ignorant , but may conceiue without the 2 2. Theoreme 
of Euclides profpeCtiue: that if a circle with his diametre or axtrec, be turned edgelong towards a mans eye, 
chat then ir appeareth to tightno circle, buta ſtreightlinelike vnto AB in this figure , By this oncly proſpe= 
&iue reaſon ir commeth to patle , that the ax= | 
tree [ine giueth ſhade vnro the Dyal.For when 
the Sunne is in any hovre circle, the ſhadowe 
of che axtreeline is extended chereby directlte 
on the houre circle oppoſite tothelame, and. 
by that meanes ſheweth the houre, As forex-. 
awple, if you place the inſtrument of wyers 
mentioned in the laſt Chapr.ſothatthe round 
plate encluded within them, may ſtande equi- 
bailanceto the hori{on, & the meridian wier, 
dire&tly North and South, the pole aboucthe 
plate Northwards, in order ſpherically-: you 
ſhall chen ſee that the Sunne being in the me- 
ridian circle Southwards, ſhall caſt the ſhadow 
of the axtree line dire&ly on the ſame meridian Northwards, which is the reaſon in all horizon Dyals that 
haue trianguler cockes, they giueno ſhade at 1 2.ofthe clocke, Likewiſe the ſunne being in the 9. of clocke 
Houreline, caſteth the ſhade of the axtree line direly on his oppolite, being the 3. of clockecircle: in ſo much 
that in your inſtrument ef wyers, you ſhall perceiue that at euerie compleate houre, the ſame houre wyer 
with his oppoſite, and the axtree, will all three giue but one ſtreight line tor ſhade, which ſhall be direaly on 
the hour«line,drawne one the rounde plate for the ſame houre. Inſomuch, that by one Dyall exa&tly made, 
a verie rude and vnskilfull man may make any like Dyall, ifthe cocke were ſet vp to his hande, for at euerie 
houre his ſhade will moſttruely expreſſe the houreline', and ſo fora ſhift he might make a Dyallin a day: if 
the Sunne chaunce not into a cloude : then he mult tarie the LordsJeiſure. This matter is expreſſed inthe fi- 
gure of the laſt Chapter. 


- 


f 


TA” 


Chapter 7. 
Of the dmiſion of Horizons, and eſpecially into three ſortes. 


-A Lthough that euerieleaſt declining of anie wall, flatte, bancke, or buttreſle , is particulerly a diuerſe 
horizon, by the firſt preamble: and hath a ſundrie eleuation of one of thepoles, or none at all, ſo that 

- © in this ſenſe the horizons bs infinite: yet by two other meanes they are brought to a farre lefſe numbers 
Whereof the greateſt is go. and the leſſer but two. For as in all Aſtronomicall workings go. horizons ſerue 
through the world, euen as I ſherwed in the 2.Booke and 21.Chapter,the reaſon is,as | there iaid,becauſe he 
that coulde go continually ypon one of the poles, ſhall finde that when the pole is once 90. deg. elevated, 


hee then is atthe heigheſt, even in the {enirh; then Jet him goon ſtreight he ſhall ſee him ſinck againe on the 
other fide of him, So alſo in another ſenſe , they make but two differences videl. Herz «» reffus, and horifen 
epliquus,yet ſome make three, which I for diſtin&tion of my Dyals thinke beſt of, va. Heorix, on reffus or Pola 
*, Aeqtinedials, and obliquus. HoriCon reffusor Tolary a right or;polare Horizon , they will to be where the 
AcquinoQiall is zenith, and the poles leuell with the Horizon, neither of them appearing aþboue : 


and 


The CMathematicall Iewel, 6, Books. 


and for as nmch as allthe meridians meete at the poles, therefore eucrie right Horiz, on muſt needes be, and 
lie in one of the meridians, for that there are no curcles ofthe Speere , which haue their pole Tenith, and Na- 
dir in thequinoQial, but onely the meridians as I'partly ſhewedin my 24. Chapter of triang. Whereforeto 
eonclude;cuery Eaſt or V Veſt wall, are right horizons becauſe they lie direftly with the meridian,and ſoare 
yg other rechning or inclining wals or flats, cutting either poles, thatis to ſay aboue which neitherpole is 
cleuated, 

Horizon Equinoialis the EquinoGiallhori{on,is where the poles in the 4 enith, and thequinoRtall become 
all one with the horiz on, ſome write he is Hori{on obl:quiſiimur, becauſe the ſignes and the ſtarres in this hori= 
zon dogo all a ſlope asthough they went round about thefide of an hill.-Burif my opinion might ſerue for 
authoritie, I would call this Horizon Pelaris, for that the pole is &.cnith, and the other Equine#3atis, for 
that chequinoRiall is there4enith : my reafon is becauſe thedenomination of any thing ought to proceede 

from the worthicſt part of ir , which muſt needes be the highermoſt, for the ſtarres and planets haue moſt 
power and force when they are in the heighelt part of the heauen, alſo the Zones, Clymats, and Parallels 
take their names of thoſe parrs ofthe Sphere, which are inthe Zenith, for it wereablurde to ſay that a man 
were inthe hot z one, when thequinoRiaH is rhe Horizon, where he ſhould finde himſelfe in the coldeſt. 

Notwitſtanding I will yeelde in this behalfe tothe authoritie of all the learned men that haue written, ra- 
therthen preſumeto offer to ſtande in armes againſt thern , knowing my validitie too weake to encounter 
them: yer hereafter in'this worke, I muſt craue leateof them to terme euerie wall and flatte , by the place 
wherehis pole zenith lieth as a ſouth wall, to be a flatre, wioſe pole zenith lieth inthe ſouth point of the ho= 
rizon,and io of the reſt. - | 

Horizon Obliquus, an oblique Horizon is where one ofthe poles is cleuated how much or little ſoeuer,cillit 
come to go.degrecs. 


Chapter 6. | 
Of the dinifion of all Dials into three ſorts, and whie they make ſpew of areater 
dixerſine then there is. 


N the laſt Chapt. I diſtinguiſhed all horizons into three forts , andthat for two cauſes :the one, for that 
the formes of making all manner of Dials is bur of three ſorts, as ſhalbe ſhewed inthe next three Chapr. 
therefore marke them well, make rhoſe and make{all the other: for that the dials to euery of thoſe Hort- 
zonsrequiretheir cocke or Gnom0n of a ſeuerall forme. For the dyals of all flats lying inany righthorizon, 
haue their hourelines parallel onero another, and their cockea long ſquare, although ſome vſe a ſtile or 
wyer, which is not ſo good nor ſo agreeableto the nature of the diall : becauſe the ſtile muſt beofa wvſtde= 
terminate length : and then can yelde ſhade to the Dyall but from the very toppe : whereas the long ſquare 
cocke yeldeth along line for ſhade, and the ſame alway parallel to the hourelines, and like vnto them. The 
Dyalsof all flats lying in thequin. are bur a circle deuided into 24. equall parts,the hourelines meeting at the 
' Centre, Whoſe cocke or Gzemon , moſt commonly-is a ſtile or pin erected : neither is it materiall how long or 
ſhorthee bee. The Dyalsto all flattes lying in any oblique or byas horizon, area circle deuidedinto 24.. 
"ynequall parts, the hourelines concurring at the centre, whoſecocke or Gnemen muſt needes be a triangle, his 
fide yeldingche ſhade to the Dyall, eleuared 1n height according to the poles eleuation : though ſome barbo= 
roufly, as L may termeit, vſe a wyer bent a ſlope to the poles height, which cuery bird almoſt with fitting on 
it, may way from his pitch, and then all is marde till ſomeſkilfull man come to mendeir, becauſe every man 
knoweth not what the height of the pole meaneth, For remember well I asked a wore. | ah nr Once, 
that had ſer vpa poſt aflopein a curious Garden in the middeſt ofa circle, whathe would make: a Dyall{(ſaid 
he) why? ſaid I, how heigh is the pole here, ſaide he fixe foote heigh, pointing tothe poſt that himſelfe had. 
ſet vp: whereat L laughed hartely ſeeing (o cunning a peice of worke towards:but now againe to my matter. 
Asthere are bur three diuerſities of Dyals and horizons,fo are they eaſily to be made in euery country, wher- 
 vntothey ſerue without any difficultie, if a man were in euery ſuch place ſeuerally, by occaſion of trauaile or 
otherwi(e.Butyet to make the Dyals,which of right oughtto ſeruein other countries,to ſhew the houres and 
ſerue your turne in your owne countrie, maketh a great ſhew of skill, and of dierſe ſorts of Dyals, to thoſe 
that vnderftand not the cauſes of them. For the murall declining,reclining, inclyning orientall and occiden= 
tall Dyals and all others, the plaine hori{ontall excepted, are dyals which of right belong to other countries, 
and horizons, and are but wreſted as it were to ſerue altogether to one place: neither is there any of them. 
but is one of thethree ſortes before mentioned. There is none of them but of right ſerueth to a ceuntrie, dif- 
fering from yours, either in longitude,or latitude, or both: but eſpecially the differenceof lonyitude maketh 
this great diverſitie and difficultie , for that onely driueth vs to alter the true courſe ofthe hourelines', and 
their numbers to make them ſerue in our countrie . As for example,in an Eaſt Dyall, in the place where the 
cockeſtandeth he ſheweth no ſhade, and then is it 6.0f the clocke in our countrie.but to that countrie whoſe 
difference of longitude is gv.deg,Eaſtwards , or more plainely whoſe pole 4 enithis in theaſt point of our 
horizon, it 15then 1 2. of theclocke,and ſo would ir gine alſo in our countrie, if you laidetheſame Dyall fo 
that his pole{enith may be in our meridian, his flat cutting thepoles. — 
Likewiſe inthe declining Dyals here in our countrie,the perpendiculer is alwayes 1 2.ofthe clocke: but in 
the horizon or countrie whereto the Dyall ſhould ſerue, the 1 2.0f clockeis iuſt where the.cocke Ktandeth, ſo 
that itis a general rule if you ſee any Dyal,his cocke yeelding no ſhade at 1 2.of clocke: that the ſame is made 
to the longitude of the ſame place: wherefore to conclude my purpole,there are but three diuerfities of Dy- 

als, onely the ſituation and change of the place makeththe alteration, Mt 
Chapter 


other againſt him,al three in one ſhade,making one ſtre!ght line 
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How to make the firſt kinde of dia! to the EqumoTlial hortzon, that is, where 
8 one of the poles is zenith, | | 


«He matter 12 ſhort and already ſufficiently to be had by the 3.chap.devide a circle into 2.4. equaz! parts 
s 5 fro the centre,drawing the houre lines vnto them, then ſet to the tipures iro 1.to 12, & thence from 1. 

to 1.2.again,to make vp 24.1t 15 no matter where you begin to number,ſo you wake an end wel: if you 
would needs make this dial by the /ewelin the 3.chap.you haue inſtructions ſufficient, rhe cocke is but aſlile 
or Wyre erected as plum as may befrom the flar,ſo that the rop be no neerer to the one part of the circle the 
the other.” This diall though he be fleight can leaſt be ſpared,as the ſipmen can witnefleavhich with a qua= 
drantannexed behinde him,ſerueth in cuerye latitude where the ſhip goeth,a thing moſte common, or els I 
would ſpend ſometime abour it,if you knoy it not,look 0renizu Be Munſicr de werelcgits,or in Engliſh the Art of 
nauigation and the regiment ofthe Sca, | DIR Mn 


Chapter 8, 


How to make the ſecond kinde of dial toaright horizon, that is where the E quiz 
nottiall curret the zenith, rogetber with the ground and reaſon of 
al arals to any right horizon, | 


ſhewedin the 3.and 4.chap-the reaſon of making all dialles to any horizon,whereany one of the poles is 
eleuated to come of the interſection of the houre lines, with the horiz0. And by example of wyres the ſame 
concluſion,6& withal how that the axtree did after a ſort delineate out the lincs of all dialles,by his ſhade. 
Bur now 1n a right horizon where neither of the potes are eleuated, becauſe the Zenith is in the Equinoct.one 
of the meridians wuſt needs bethe hori{on;& of the reſt ofthe meridians,the one halfe be alwayes wholly a- 
boue the hoci{on,& the other half ynder, they al cutting the horizo together at 2.points, which are the pcJcs: 
which is the cauſe that they diſtinguiih not the hovre lines of the diall by their interſe&tion of the hori:on,as 
in the EquinoGial,and obliqne hoiizon,but yet by helpe of the axetree, they wil do it here as wel as in them, 
and that in this manner. Take your 24.wyres ſpherically contoyned, as in the 3.chap. and ercct the merioi- 
an wyre perpendiculer on ſome plaine flat,fo that the axetrce wyre may be parallel to the flat as in this figure 
you {ce. Nov if you were vnder the Equino&iall,orif you erect one part of this flat,ſo that the poles & «xe= 
tree of the wyres thus placed, may lye leuel with the poles of the yorld:that is to ſaye, in your meridian ac= 
cording to the poles eleuation, jou ſhould then ſee the Sunne at A rig bt Heriz en, 
his rifing,to caſt the ſhade ofthe 6.a clocke wyre, and tne axtree Sun in the meridian, 
wyre direaly on the orher 6. aclocke wyre: that 1s to ſay, paral» 
ls] to the Alatre: fo that the dialles ynder the EquinoGtiall haue 
no houreline for 6.a clocke,But after thatthe Sun rifing to 7. 
a clocke,doth caitrie 7. a clocke wyre,the axctree wyre andthe 


equal to the axetree wyre.,6& may ſerue for the 7. a clock houre 
line,if he be not before drawne. Likewiſe at 8.a clocke, the 8. a 
clocks houre wyre,the ax:tree and the other again{thim,yeelde 
a! three but one ſtreighrt line for ſhade: which ſheweth 8.a clock, San 
and ſvatg.io.11.andthen at 12,the Sun 1s diretly ouerhead: 
w .ich would cauſe the Gnomon or axetree if hee werea longe 
ſq iare,ro yeeld no ſhade:then the Sun by his comming down de 
ſcribech the after noon hourcs,as by this figure I hope you plain- 


riſing o 


ly conceme. Shade - At 12. 
, This wclvnderſtood,you may make the dial eafily thus: Take - «at ” ND An 11, 

a long ſquare itone or flat : and crofle him in the middeſt both as mn 7 uwmnL 10, 

wayes with two lines ſquare ech to other;letthe longerline bee at : 
Eaſt and V Veſt,videl. A B: theother North and South,vz.CD. ,, ummm guumuun =p 


Then ere&e your 7ewell perpendiculer on this Eaſtline A B, 

and dire&ly with ic : bur ſo that the plum line of the Jewell maye 

ſtand perpendiculer thereon, ir: the croſsing of theſe two lynes: FO ano 

and there deuiſe by ſome meanes to fixe him : that line of your mira Zan 

Tewel ſo fyxed,fet your rule with ſightes tothe line of Level, which The Shade of the axetree as 7, a clocke, 

1s then parallel to the tone or far,and repreſenterh 6.2 clocke in any countrey where the EquinoGial is Zee 
nith,then lift vp the end of the ruler,vnto the next 15.deg.of the Limbe, and looking through the ſights, mark 
with apen{(as you may cafily doe)where your eye beame doth point on the ſaid Eaſt line,there draw a lyne 
ſquare oner the tone forthe 7.a clock houre line,that done, lift yp the ruler other 1 5 .deg. and there marke 
with 2 pen where your eye pearcing the ſightes,doeth pointe on the ſayde lyne, drawing therealfo another 
crofle line, for the 8.a clocke koure line, and ſo doe with every 1 5.degree of the Linbe of your Jewel,in the yp= 
permoſt halte,vnrill you have done.as in thigFigure you may beholde. Alſo you may if you liſt lay the /eve!! 
flat vpon the ſtone, ſo that his plumbeline lye dire& with the crofle line C D,and his Limbe touching the Eaft 
line AB and then fyying a threed in the centre of your lewel, Jeading about the ſame from 15. degr.to 15. 
deg. of the Lizbe with your hande ,and at euery place where this threed doth cut the Eaſt line, there drawe 
lines crofle the tone ech parallel tv other,and ſquare tothe Eaſt linetthen ſet numbers thereto as in this Fi- 
© gure 
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24ire you may ſee. The cock or gno« The Tewel ejther erefted ro the eye 07 deprefſed rothe lets 
mon to this dial mult be a log ſquare The cocks or Gnom#ne. 
like vn:oG,creted inthe 2 2.a clock 


Ioger or ſhorter at your pleaſure, but 
the neight muſt needs bee equal ynto | 
the ſpace betweene the centre ofthe 
lewel,& the line A B, Thus maye you _ 


« 


mY 


notethat whether your /eve! ſtande % | A | 

ge, dr) es -_ the flat,or lie 2h K fn 2 EE ] : 
theron the croſings of the long line [|< | 3; 
A B, which Dmecat the touch Ilyne [5 - _— n Wu 7 / D 
areal one : ſo thatrtheleuell line of |, 


your Jewel be parall.ro the couch line, 
\ | 


Chapter 9. 
How to make the third kind of diall to an oblique horizon which they commonly cal 
4 heriz.0n diall,andrhat very eafily. 


VV? en you cothe into atiy countrey,where you would make a dial:firſt you muſt get the poles eleua® 
tion or latitude, thereby the 3.book 5,& 8.chap,& if you fyndthe pole cleuated any whir, then you 

may be ſure itis an oblique horizon:to which if you wil make a dial,ſer the furor of your i-wel ynto 
the ſamelatir. found where you ſhal ſee the Limbe or yttermoſt meridian of your zevel and the axetrec or Eaſt 
houceline,to curthe fairer go.deg.or one quadrant 2part:which is the cauſethatin an hotizon diall, the firſt 
point is ro dexudethe circle into 4.,quarters>. Furthermore,if you behold your izvel wel in that ſcituation, you 
thall ſee,that the houre circles, (I meane euery 1 5 .meridian)on the one fide of the axetree line,doe cut like e= 
qual! degrees on the fnizer,ynto the hourecircles on the other ſide, eche to his matche, beeing both recko- 
nca eyther from the ſeueral virermoſt partes of the Limbeor on ech fide from the centre: whith is the cauſe, 


. thatifthe deg.of an oblique diall be knowne for one quarter,all the other 3. quarters areto bee drawne by 


tar: ſothatby this meanes, the rwo diameters ſeruing for the noone line and Eaſtline beingdrawne,s. ſpa= 
ces more knowne ſhall ſeruero makethe wholedial by: which in my opinion can be rio great toile, 
Example: here at Reading the latitude is 5 i=.deg.ahd therefore 1s an oblique horizon, To make a diall 
therero,l gera flat ſtone or plate,and thereon make a circle, or rather a Limetothe diall : erosfing the ſame 
ſquare vppon tie centre, with 2.licles into 4.quarters,of which lines I appoint one to be the noone line,& at 
his Noth end write 12, theother the Eaſt line,& ech end write 6. Then for my further eaſe,becaule I wold 
not deuide the Limbeof ty dial into 360.deg.as Ccr.Gemma teacheth,l make on the centre of this dial a blind 
circle,cquallto the gradiarted circle on the Limbe of my ievel,al which done,[I ſet the finiror of my iewell to the 
5 17elaricude,and theredoe I warke whar deg.of the Finiror, the 1. 2.3-4-& 5 a clocke houre circles doe cut; 


I finde at 1.aclocke11;.deg.at 2. 247-2 3.38.deg.almoſt,at 4-5 35-4t5471 >,all ofthem reckoned on the 
Finor from the Linbe of my ievel/inwardes: all theſe ſeucrall ſpaces of degrees,1 take with a payre of compaſs 
ſes orderly one after other from the Line of my jewe!l,and ſer them, or notes forthe on ech ſide of the noon 
line in the ſaide blyndcirC'e, beginning from the noone line:and then doe 1 drawe lines from the centre of 


the diall , rchrough all the nozes in this VVeft, . | 
bliad circle vmto the Limb ofthe dial; ſeruing | go 71s 53%. The height of 
tothe houre itunes, as by this ftgure you may ; the cocke 


more plainly perceiue,then by many words. 
To -imelciinesI (cr theſe nurbers, 1.2.3.4: 
and 5.0n the Northeaſt ſide,& onthe North 
weſt quarter : to them theſe numbers: 11, 
310.9,8.7.as you ſee:then if Fou draw forth 
the 4.and 5.hourelines ynto the Southweſt 
quarter - you haue the 4.,and 5.houre lines 
whiche the Sun ri{eth before 6. in the Som- 
mercime. Likewiſe drawing foorth the 7.8 
$.your dial is made: & for the cocke or gno- 
mon tothisdiall, if yourake the degrees of 
the latitude,vz.5 17.deg, in your copaſſe & 
ſert the ſame in your blinde circle, drawing 
thereto a line from the centre, and ereing 
ar the North end of the noon line a perpen- 
diculer to meere him there, you ſhal have the 
juſt patterne for your cocke, as in this figure 
you may behold:for itis a generall rule that % 
the cocke of a diall toan oblique Horizon, go 9is $932, 

whether it decline,recline,incline,or howſo- Eaft. ” BY 

euer, mult be eleuated from the horizon,equal to the poles eleuation. Note that as I haue performed this by 
one quarter of che houre lines of the iewe/,you may by the 5ewel perform the whole round:but al commerk 26 


one effc,fince as [ ſaid the ſpaces ofeuery quarter axe lik oo { on 
equally on ech ſide of the Ss pn line, "Y 6 Liceand containe like number of degrees,being taken 
SO Chay.10, 


South, 


: s 
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_ Chapter 10. . 
How to makg « diall to a perpendicular wall beholding the Sonth folly, called 
. of ſome eAmthors Horologium verticale. 


Hat wall which I call a South wall, is an horizon,or great circle,whoſe pole Zenith lyeth in the South 

| point of the horizon of the countrey where it ſtandeth,and lieth eu with the Eaſt azimuth of the ſame 
place,being all one circle with him. Inſomuch that he is 0n my Newell in euery latitude, repreſented by rhe 
line,which I call the Zenith line,or Eaſt azimuth, To this wall the South pole is eleuated alwaies as muche 


azthelatitude of the countrey lacketh of go. by the 1 3.preamble, which here at Reading is 3 8—degrees,and 


cherefore isitan oblique horizon by the 5.chap. wherto you may eaſily make a dial by the laſt cha. only here 
in italtereth a little, you need make but bare 1 2.houres; for that no perpendiculer wall in theſe partes canne 


ſerue aboue that compaſle, and that | : 
you muſt rurne the dial Sworn, bas dedaa aa. 


downwards,that he may behold the 
South pole,proyiding that the 1 2.of 
clocke lyne be drawne very perpen- 
diculer down the wal. For your bet- 
cer ynderſtanding, ſette the Finirer to 
thelatitude of Reading, videl. 1 zZ, 
ynder the pole,then if you behold the 
Zenith line, which as I ſaid, repreſen- 
ceth the South wall, you ſhall ande at 
Nadir of the zenith line,the ſouth o®” 
pole to beeleuated 38-.degr. if you 
reckon towardes the South parte of 
your Jewell, whereforein reſpect the 
Zenith line is graduated as welas the 
Finitor,you m: y thereuppon ſee what 
deg. euery houre requireth as wel as . 
in the laſt cha.by the Finicer,&ſo you | d , 
ſhall ftnd the 1.a clocke hourelineto £f F2 : | % 
cutte 9.deg . the 2, 1 9F.the 3-3 15. The height of the cocks 2 $=,degs Oo 9 72 3 
the 4. 462þ 5.6 62.8 the 6. alwaies ng the South poles elevation «= Nadir, 
: 4: » bouethis flat, 
g0o.by which make your diall, as in | | 
the laſt chap.and as in this figure appeareth. Note that the eleuation of the wall knowne,you may ſet the Fi= 
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nirerto the ſame latitude vndereither ofthe poles, withourreſpeR,and make your diall therby,which indeed 


my beſt courſe,becauſe the degrees are farre more eaſily to bg counted on the Finitor, then on the Zenith 
nes | 


| Chapter 11. 
To make a diall to a ful North wall. 


Haue ſhewed inthe 9.and 10.preamble, thateuery per- —_ 
| nar wall or flat hath two faces: (tharis to ſz) if Y og ok 


a wal bein length Eaſt and V Veſt, then on one fide the | 
South beholdeth him full,on rhe other fide che North,in- | EC —_— ” 
ſaving 4.5.and 6.in the morning,and 6.7.and 8. at Eue- © [ Le } | 
ning left quite out, becauſe the Sun commeth to.a North | 


fomuch that looke how muche the South pole iis eleuated 
eo the South fide, ſo wuche is the North pole eleuated ro 

wall, but before 6.in the morning,and after 6:at cuening, * 
as by this Figure you may perceive. D ” as 


the North ſide by the 1 2.preible,both which the zen. line 
repereſenteth. V Vherefore you may conceyue that one di- 
ſerueth them both, onely they alter in this: that this di- 
allro the North wall muſtbe turned ypfide downe , that 
the cocke may beholde the North pole, and all the houres 


| Chapter 12 
How to make a dialltoan Eaſt wall. 


@rth;or more plainly an horifon lying euen with the meridian © 


«A N Eaſt wall is an horizon, whoſe pole Zenith lyeth in the Eaſt poynt of the henl,on, whereon it ſtan- 
3 ereon itftandeth, (o 
T : , : thatan Eaſt wall pointeth diretly North and South,whereby you may ather by the $.chap. that tis & 
*Fighthoriz;on:and therefore you may eafily make a diall thereto, by the 8.chap. only the alteration is in the 
[lacing of the diall,and numbering the houres, which you ſhall thus doe. Firſt drawe a perpendiculer on the 
" Wall;videL A B; chen pitching your cowpaſle in ſoras one point thereof wo conuenicnt,V4.C gravy a ps 


the horicon w 
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arch Southwards of the plumme line videl.D E ,whereon number by deg. the eleuation of the Sonth pole a- 
. bouethe perpendiculer or Zenith line,vi® A Diall beholding the full Eaft, 
del.D G, which ain the 10.here at Rea- Zenith. The level or any circle in 24. parts- 
ding is 38=,deg. thedrawing a line from | oo: | | 
that deg, to the center ofthe arche, videl. 
G C, and anorher perpendiculer to the 
lum line, or parallell ro the horizon, all 
15 0ne,videl. G F, ſohaueyou GF Cthe > 
veryepatterne of the cocke to the South Z 
wall diall,and that in his dire& ſcituation ©? 
to eyther pole, his Gnomon line ifluing 
from the centre, videlicet G C, repreſen- 
ting the axetree-of the worlde , anddire- 
aly beholding both the poles: wherefore 
drawe another line (quare ynto him ng 
inough for your diall,videl. H K, and the 
ſame ſhall repreſent the Equino&iall flatt, 
ro whiche drawe another line parallcl as 
farre dyſtanr as your dial ſhalbein width, 
videl.C L, this done draw a line between 
the Equinoial and his parallel,ſquare to 
them both, euen where you thinke moſte 
conuenient for the cocketoſtand,videl. M Nair, | 
N, which ſhall alſo be parallel to the axe- TELE x ofa | 
tree G C, In this line M Nplace,the plum line of your 1evell, his Limbe eouching the EquinoCtiail line HK 
or C L, all is one, andthere your Tevell faſtened with waxe,or ſtaied with ones hand, laying athreed to e= 
uery 15.deg. of the Limbe,extended to the touch line C L, draw your houre lines at ech croſving ,fo that eue- 
ry of them be parallelto the axtreeline G C,by the 8.chap.Bur now in an Eaſt giall you muſt number the 
line where the cock ſtandeth with 6.the reaſon is forthatthe meridian ofthe horizon repreſented by an Eaſt 
wallis go.deg.or 6. houres diſtant from ours; beeing in truth the 6.a clocke houre circlez1n our countrey, fo 
that when it is high noone to that countrey whereto our Eaſt wall is horizon, it is here but 6.aclock inthe 
morning,the difference of longitude being 90. The reſt ofthe nuwbers for the houres,ſerte in as in this figure 
you may ſee,becauſe the Sunneriſeth to vs neereat 4.a clocke in the morning:therefore I have ſet no houres 
abouethat,and bicauſe rhe Sunne departeth from an Eaſt wall at 1 2.therefore paſt a 3 1,1 cannot goes 


148A? 


Chapter 13. 
Hew to make a Drall to aWeſt wall, 


A VVeft Diall, 
North pole, Centth, 


Oorkein all reſpe&es as you 

\/ did in the Eaſt wall, ſauinge 

7 that becauſethe Sunne begin- 

neth to come tothe VVeſt wall bur at 1 3. 

a clocke: therefore you muſt chaunge the 
numbers ofthe houres , as in this Fygure - 
you may better ſce, then by many woordes 

vaderſtand, | | bt 


PO CR 
Chapter 14. 


Of declining walles and what circles 6f the ſpheare they repreſent. 
_JTis a Maxim in philoſophie,(as I have already faid)thar Omne graue rendjr adcentrum,inſomuch that if fou tra= 
;ueltound abourthe world with a threed ard plummetin your hand, the plummet ſhal ſill point yaro the 
ot Here of the earth; all ypright walles are made perpendicular by a line and plummet: therefore the 
ley th 1 put ee CF en re Pome thera be one 
., = 53Car CLETIE DY TRE 1,QET. ANG DECA! very Wa | I ens 
" therefore eche of them muſt needes he ka Gnoor Sther of che axiurnrbeatgnt do ere eo 


4k | x > Fei axbq 45rd SCE > woulds 
Tolle one another vpotthe centre woul: 


ter of the azunuthes:and do crofſe,orat the leaſt 


theeartiy& in th 
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* circleof theſpheare,euen as you ſee the lines of this preſent figure, euery of which rep erpendicu- 
| lex walll,the circle A D, B C, is herethe horizon xy centre Sik Zenith: AB is the PN pa Tk ath= 
muth,in which circle, the Eaſt and V Veſt wall lyeth, by K 
the 12.and 13.chap, CD is the Eaſt a{imuth, called of 
. many authors i1mply,C irculus verticalis, the vertical circle, 
whereof the South diall is called of divers, Horologrum vere 
zicale; norwithitanding al the azimnthes are vertical cir- 5c q 
cles,ſo called,qn4a rranſeunt per verticem,l ſay in this Eaſt a+ 
z.imuth C D lieth the South and North wall by the 10, 
and 11.chap.the lineE F repreſenteth a South wall,de- 
clining Eaſt,and a North wall declining V Veſt, lying in 
the 45.and 1 25 .a{imuth,for the azimuthes are counted 
from the Eaſt vnto 360. The line GH repreſenteth a 
South wall declining V Veſt,and a North wall declining.& 
Eaſt, lying in the 135-6c:315.azimuth, and ſo of all the Z 4 
reſt, which you ſee in this figure drawn within the leſſer? 
circle,repreſenting the globe of the carth,& are to be ex- 
tended,or as many other as you can imagine. It is moſte 
certaine and manifeſt by the 2.def.that the poles <enith 
and Nadir of every azimuth lie in the hori{o,as the poles 
of eucry meridian lie in the Equino&.V Vherfore as the 
pole zenith of a ſouth wall, muſt needes lie by the ſayde 
d:finitio in the ſouth point of the horiz. 6:eue ſo the pole 
xcenith of any declining wall reſpecting the South, de- 
parteth ſo much fr6 the South pornt,as the declinatio co= $F 360 
meth to: & folikewiſe of any wal, reſpefting the north: EaF, 
his pole Zenith departeth from the North point,according tO the declination,inſomuch if you will aske mee 
whatthe declination of a wall is; I fay it 3s the diſtance between his pole 4enith,& the ſouth or north points 
by deg.of the horizon:& looke which way the pole {enith departeth,thence is the declination denominated 
or called,as if the pole Zenith of a wall lie betweene the South 3c Eaſt poinr, then is that wall called a South 
wa! declining Eaſt: 8 ſo of the reſt. As for example,in this figure the pole zenith of the South wall C D is B, 
bur the pole 4enich of the North wall C D,is A.Likewiſe of the Eaſt wall A B is D,& of the V Veſt wal A 
B, is C,tor euery circle hath 2.faces,as is ſaid in the +0.preamble,Alſo of the South wal declining VVeſt E F, 
the pole {enichis H, whoſe declination is the ſpace H B,but of the Northwall declining Eaft, reprefented by 
E F, the pole Zenichis G, whole declination is A G, and fo of the reſt.By all this you may well gather, that 
euery wall flat,and hor{on,oughtto take his name of the place or point where his pole {enith lieth, and not 
of his owne ſcituation;for if t ſhould {ay,make me a diallto the wal C D,who could tell, whether meant a 
North or South diall,but if I fay moke me a diall to the South wall C D, it is eatieto ynderſtand : wherfore 
Methinke:i as Iſhewed in the 5 .chap. they abuſe their tearmes who call thatan EquinoRial dial, whoſe pole 
Zenith is the pole ir ſelfe, mentioned in the 7.chap.which in my opinion ought to bee called a pole or polare 
Gdiall.Laftly,al declining walles are deuided into 2.ſorts, 6 ccheof thoſe againe ſubdiuided into other two: 
the diuiſion is into North declining, and South declining: of which the firſt haue their pole 4 enithes in the 
| North ſemicircle C A D,the 2.in the South ſemicircle C B D, the ſuddiuifion of the North declining is in- 
to North,declining Eaſt:whoſe pole Zenithes lie in the northeaſt ; nem A G D,& Northdeclining V Veſt, 
whoſe pole zenithes lie in the northweſt quadrant A E C.Thefubdiuifio of the'South declining,is into ſouth, 
declining Eaſt, whoſe pole 4eniths are in the Southeaſt quadrant B F D,& into Southweſt, whoſe poles are 
in the quadrant CH B, | 
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oY Chapter I5s 
How to know the ſcituation of any wall,and to finde how much he declineth. 


He thedeclination of walles are withthe diuerſities of them,is ſhewed in thelaſt chap. In this I wil 
V ſhew how to takethe declinations of al walles reſpeQing the South:by which any man may do the 
like for walles,refpeQting the North, the woorking being al one. By a wall reſpeQting the South, 

mean a South declining wall,6& it is eaſily to be known, becauſe the 

Sun being in the South, yet ſhincth on him though he decline neuer 

ſo farre Eaſt or V Veſt, by which you may alwaies knowe a South 

declining wall;wherfore when you come to any ſuch wal: Firſt de- 

wiſe to place your 7evelypon ſome ſtoole or otherwiſe Level with the 

horizon: but ſo thar the line of Leue/may direQly ſtand perpendicu= 

ler or (quare from the wall: neither is it material whether he Ktande 

cloſe to the wal or not: which to doone way is thus:If the wal haue 

_ anyreturning ſquare neere theplace,then chooſe your I; ſo 
that laying the rule on the (aid /cuel line, you may through the fights 

looke directly with the end of the wal,asif you would make a dy- . 
.al on thehde of a houſe, commonly the ende of the houſe ſhutterth 
'Tquare'ypon ir, fo rhar if you lay the Zezetline direRly with the end, 
hen Heftsndeth ſquare co the fide. Another way is thus: get a large 
[Kquire,ſet one fide cuen to the wakand parallelto the horizon, ant oo —_ 
: bag attbe other fide. 2.plum lines, at ech end one;there let one hold it til you have choſe you a ftxding:ſo thee 
-therule ]ying.on the Leuel,you may ſeerhroughthe ſightes, the one plua Jing hiding the other, & there fixe 


' Ths 


"Jour 7evelgon the ſtools, 
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'The third and beſt way #8 Ithink is,eyther to faſten your 1evel with ware or pitch on theſide of a ſquire ſo 
that his line of Leuel lye eue with it, or elsto get a little ſquare boord or block:or for a ſhift, a {ſquare trecher 
may ſerue,and thereon draw a line through the middeſt, perpendiculer from one of the ſides; in which place 
the Leuel line of your leve,and apply it to the wall. V Vell,to cometo the matter, when you haue thus placed 
YOur lewel,then doth the Level line poynt direRly to the pole Zenith of the wall: thereforoturning abour the 
rule tillthe ſun pearce both the fightes,or at the leaſt ereinga wyre in the one ſight,the ſhade thereof beyng 

| ProieRed on the other:you haue in the Limb of your 7ewel, the horizotal diſtice between the Sun, & the wals 
1088 \$!! NAHk Pole enith (that is toſay) betweene the a{imuth, wherein the Sunne is then, and the a{imuth cutting the 
S188 00G walles pole Cenith:; wherefore you mult preſently take yp your 1evel,and take the altitude of the Sun, by wki- 
| ll. che & the 3.booke 6.chap.you ſhall know in what a{imuth reckoned from the South,the Sun is then,cither 
| Eaſtwards or VVeſtwardes . Nowe dy the Sunnes azimuth known,and his diſtaunce from the pole zenith 
W010 of the wall,you ſhal alwayes know the declination of the wall by theſe rules following: therefore marke the 
BY UND well, together wich theſe 4.figures, in which the circuite C L D K repreſenteth the horizon D C, the meri- 
' | FRO1M1. HE dian C being the South part thereof, N the {enith, N A the azimuth wherein the Sun is: E F the baſe of the 
Wahl declining wall, B his pole «_enith,B Hiheline in which the line. Zenith, 
Will! of Level, muſt lie, K Eaſt, L V Veſt. Firſt,if the Sunne be dire&ly 
' THAT with the Lcve{[line of the 1evell, thatis toſaye, hauing no di- 
WH : ſtaunce from the pole {entth ofthe wall,as in this figure, then . 
« f/f is the Sunnes azimuth reckoned fromthe South, equall to the 
d 


18'" walles declination, that way as the Sun lyeth, Eaſt or V Veſt: 
|: BB bur as this ſeldom happeneth,or not at all, if you chooſe the beſt 
AT 6 A times: (0 in all other caſes you hauethreethinges to beenoted, 


(ET EAR: | thar is, wherher the wall decline Eaſt, which you may bee ſure | 
1 LORRTR! + GA of in the morning: for inal wals declining Eaſt, the Sun com- <, 
': 31 .'f meth to them betore 6.6 departeth at nighr before6.In VVeſt 8 
'N! + RAR: declining he commeth after 6, and ſetteth after 6. then muſt 
you note whether the horizontall diſtaunce of the Sunne from 
the pole4.enith of the wall be on the Eaſt or VV-ſt part of the 
Levelline. Laſtly,whether the Sunnes afimuth found, bee Eaſt 
or VVelt from the meridian; al which you muſt be ſureto norte 
downe,which done, then in all Eaſt declining walles,if the di- 
ſtaunce of the Sunnes azimuth from the Leue/line,chanceto be 
Eaſt from the Leuel\ine,as A is from B, andthe Sunne alſo Eaſt 
from the meridian as A. is from C, in this 2. fygure,then take 
the deg.of the diſtaunce, videl. A B out of the degr. of the axz.i- « | 
math, videl, A C, the remainder vz.B, Cs your Cefire, ifthe di- , 
ſtaunce be V Veſt,as A is from B,and the Sun VVeſt,as A from 
C, in this 3.fygure,then rake the azimuth,videl-A C,out of the 
diſtance videl. A B,ſo reſteth B C your deſire: butif the diſtance 
BE i) WIRLET: be V Veſt, as Ais from B,and the SunEaſtas A isfromC, in fo 
(ONS 1; this fourth fygure,then adde the diſtaunce videl. A B to the a= 
A! zimurch, videl.A C, and ſo every way haueyouB C the decli- 


*$0/44 


wp 


WW" 1 op | nation of the wall if hee be a South wall declining Eaſt. . 
W | MT But if the wall decline V Veſtwards,then if the diſtaunce bee 
'q 1}! VVeſt,and the Sun VVe t,take the diſtance from the atimuth 
if the diſtance be Eaft, and the Sun Eaſt, take the azim. out © 
84" t NAUeAN: the diſtance. Bur if the diſtance be Eaſt,& the Sun VVeſt: adde 
POE TI TERS the diſtaunce to the a{imuth : and ſo haue you the declination 
| ALAN of any South wall bearing V Veſt. All which you may perceiue 
by the laſt 3.figures,ſo that the words Eaſt and V Veſt change 4. 
48! | 1 T8 - places. Theſe rules ſhew harde, bur you ſhall little neede them 
A |, 1120" 4 when you are working: for the very ſcituation of the diſtaunce 
IWR ORR and the Sunne,will almoſt alone dire& you. Onely I ſet down 
| theſe, leaſt you ſhoulde doubr in any thing. Befides that, you 
may eaſe rhe matter thus : if the;:wall declme Eaſt, come be- 
times in the morning,and the Sunne and diſtance ſhall be both 
Eaſt:if VVeſt,towardsthe euening,& they ſhall both be V Veſt: 
ſ> thar in theſe you need but take the diſtaunce out of the 
azimuth, according to the ſeconde figure: whiche tymes are 
WW! more conuenient then about the middeſt of the dayeto gette _ 
wh HIP! | the Sunnes exact azimuth by his altitude,as by proofe you ſhall DT 
Wh 100 80 | | For example;the 26.0f Julie 15 81. the O then beeing 125, | 
Ws! 1 | In £,I being requeſted to make a diall on the Churchwall of _ RY 
PH} M8 Sooning befides. Reading,to ſet the clocke by, did place the Leuell line of my 1ewelt fquare from the wall by 


S.1 


"Jum / 
” - . . 


helpe of a ſquare boorde: then turning abour the rule tothe Sunne, it cur in the Limbe 365 deg.Ealtwards of 
the Leuel{line,whiich Inotedin a rare quickly tooke vp my Iovell andtooke the altitude of the Sun 45 0 
deg.the ſame inſtant, by which 6: the 3.booke 6.chap, I found the Sun to bee in the 5 3 azimuth reckoned 


from the South Eaſtwards:wherfore according to the 2-figure,taking the diſtance 36.;-out of the arimutls 
$53-there remained 16z.Qthe truedeclination of the wall, For taking the declinationsof North walles tne 


cifls” 


The Mathematical fewell, *'6.Books. 10% 
G__ is hothing but that you muſt reckon the Sunnes azimuth from the North, as here is done rom the 
South. 
Another example,the 1 4.of Auguſt 15 81.the © being in 1p 1 >.e.l took the declinatio of another wal 
| about the ſame church,declining V Veſt,to ſeruethe after noone: wherefore comming thither towards the e” 
Z uening,[ found the diſtance V Veſt 20.deg.and the azimuth V Veſt 735.degrees, theti taking as Leforethe 


diſtannce,vz.20,0ut of the azimuth 73>.therereſted 5 3 -,deg.the wals truedeclination V Veſtwards. Note 


that if the ruler of your Zevel/want neceſſary fights for this purpoſe, you may hold athreed , and plummer in 
your hand,ſo that the ſhade of the threed cur the centre of the levell,and then placing the edge of therulc c= 
nen with the ſame ſhade,you have your deſire. 


Chapter 16. 
How by the getlination of any wall knowne,to finde his elenation with 
hrs angle of aeflexion, 


*He eleuation of a wal is alwaies the height of the cock, for as T haue often ſaid, the cock of any oblique 

diall,muſt be eleuated in his due place,as much as the pole is eleuated aboue the wal wheron it ſtadeth, 

The angle of deflexion, Ical the angle made between the 12.aclock or plib lineot the wal,& the line 
whete the cock muſt ſtand: which line is alſo the meridian of the horiz.repreſented by the wal. V Vherefore 
reckon on the limþ*of your Jewel the walles declination learned by che laſt chap.and that from the pole right- 
wards,if the wal declining Eaſt,orleftwards,if V Veſt(though itbe not material which way but only for the 
demonſtrations ſake following,)and thereto lay the Zenith of your Reere,then:reckon on the axetree line fro 
the centre theeleuation of the South wall or the coplemenr of the latitude, al is one,& mark what azimuth of 
your Reere,doth cur the axtree lineinthat deg. for if on the fame azimuth you rcckon thence to the Einiter, 
you haue the poles eleuation to that wall,and the degrees ofthe Finiror betweerithe ſame azimuth & the cen= 
rre is the 4.,4ngle of deflexion. 


Exawple,the declination of the firſt wall mentioned in the laſt chap. was there found 16 = degrees Eaſt= 


wards, which 1 6-,d eg.Ireckon on the 11 of my Ievel fro the polerightwards,theretol | ay the zenith cf ny 
Reete,which done,l number on the axetree line from the centre,the South walles eleuation, yz. 38 7+ degrees 
& there doI ſeetocut the 1 25.azith. reckoned fro the {en. line,on which 1 25.azi.cofinting fro the ſaid 38 4 
de-to the fu,I find 367.deg.which is the elevation ofthe South poleto that declining wall, then on the finirer 


betweene the ſays azimuth,and the centre I find 1 23,deg.whichis the angle of deflexion of the ſawe wallt 


& ſo much muſt the cock ſtand from the plumbe line, which in all perpendiculer walles repreſenceth our me- 
ridian. This truely is a finguler concluſion which you will confetle,if you conceive the reaſon of it, which is 
thus. The limb of the Tevel repreſenterh our horizon the axtree line our meridia or Eaft wail:the EquinoRial 
the Eaſt azimuth or South wall:the end of the Equinoctial line rightwardes; the Eaſt roint of our horizon, 
the other end the VVeſt: the centre the Zenith or rather his Nadir:the Finrror the declining wall, and the 
Z,cnith of the;Rerre,the pole Zenith of the ſame wall. All this fo determined, and the diſtaunee of the South 


Pole fromour Nadir,vz.38, ,deg.reckoned on theaxtree line fro the centre, there muſt needs bee the ſoutli 


pole. Therefore the 1 2 5,a{imuth cutting the ſame 38, deg.muſt needes repreſent the meridian of the wall 


by the definition of a meridian which isto cut the poles and paſſe by the Zenith of his horizon, and becauſe 
the heighr of the pole is alwaies the arch of the meridian betweene the pole cleuated and the hotizon:there= 


fore the (aide 36 . .deg.mult needs beit,But what may you ſee more,O notable ſingularity of an inftrumene 
that is,inafinuch as you ſce that the angle made betweene the ſaid 1 2 z22zimuth.and the axetree at their croſ- 


fing in the ſaid 3 'L .deg. to be V Veſtwards on the Finicer; thertfote you might be ſure if I had not tolde you, 


that the angle of deflexion muſt be made on your dial V Veſtwards from the plumbe line,forit is a generall 
rule,if the djall decline Eaſt,then muſtthe cocke Rand on the V Velt fide of the plumbe line,if V Veſt then on 
the Eaſt ſide. 1, 


Chapter 17. 
To perfoutrme the laſt chap a ſecond way by the 6.chap.of 


herical triangles. 


Hough I tooke ſo:ve more painesthen needes in thelaſte chap.to ſhewe you ſontie pleaſure, meanetsa 
; rake the moreezſe in this: for in truth the laſt chap.is onely performed by the 7.chap.of ſpherical trian » 
oles, inaſmuch as the queſtion demanded fel out to be the 2.fides vynknown of a right angled triangle, 


whoſe one fide 38;-was knowne, and oneef the angles not right, which was the complement of the decli- 


? tion.that is to ſay,the angle betweenethe axetree and tho Finiror: and therefore the laſt chap, and the ſayd 7. 
; chap. of trian,wel ynderitood,itis as eafic to doeic by the 6.chap thus:the declination of the wal giuen, videl* 


16:.deg.takethat from 90.ſo haue you the complement thereof,vz.73 ,whiche number from the Limbe a= 
moag the meridians in the ſame 73 ; meridia foiid,reckon þ ſide giut being the ſouth poles eleuatis, vz. 387+ 
deg.and thereto lay the rule,& fo are thedegr. of the tule betweene the ſaide 735.8 the Linbe the poles e= 
leuation,which you ſhall find,as in the laſt cliap.367-deg.the deg.of the lite between the rule and the pole, 
V4..12+.as before arethe deg.of the angle of deflexion:now iudge whether my worke of ſpher.trian.be not 


proficable,the Rudy of which brought me to althis,and wil bring any man tp much more that will confider 
wel of it, | | = 
Chaps 
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. Chapter is. 
| | Toperforme the ſameathird way. 


FN Ocd Gvd (o infinite 15 the vſe of this Jewel,chat TI ſhould not kaow how to finiſh, but that want of time 
% Twill driue me to haſten one end or other:here haue you now a third way tofynd your angles of eleua- 
tion,and deflexion, more apparant without wreſting of the ſpheare then either of the other: I Mewed 
before in the 15 .chap.that the Finicor beyng ſette to the latitude; the Zenith line reprefenteth the South wall, 
and the azimurhes the declining walles, whole pole Zenithes are all ſcituate 1Þ the Finiror ; wherefore now to 
come to the matter, ſet the Finer to the Jatitude,and reckon among the azimuthes from the Zenith Jineto= 
wards the pole,the walles declination, and the azimuth there repreſenrerh the declining wall : then to finde 
his eleuation, you muſt ſceke his meridian or ſome portion thereof, which is alwayesa great circle paſsing by 
the pole zenith of this wall, and one or both of the poles of the worlde. As for the poles you ſee wherethey 
are,and *yhere the pole'Zenith of this wall is,cannot be farre to ſeeke: for looke howe wuch the wall or azi- 
muthe 1s declined from the Zenith line Southwardes : ſo muche his pole zenith 1s departed from the Sourh 
point of the Fimitor,towardes rhe centre. V Vhereforeif you reckon thence inwards the degrees of the walles 
declination, there is,no doubr,his.pole zenith: which being founde, looke what meridian circle you ſee to goe 
irom thence ſtreight ro the pole, mult needes be rhe meridian of the wall by definition of a meridian, and 
therefore marke where he cutteth the azimuth ofthe wal, for his degrees thence reckoned to the pole, is the 
eleuation no doubr,and rhe portion of the a{imuth betweene this hys meridian,and the Zenith poynre of the 
kj ny the angle of defletion, This chapterdoth depende on thereafon of the 24.chapter of ſpherical try= 
For example,in the wal declining VVelt 5 37-deg.mentioned in the 15.chap.the Finiror ſet to the latitude, 
reckon the 5 3=.azimuth from the {enith line ſouthwards which azim.repreſenterh the ſaid wal:the ro fyng 
the walles pole Zenith, reckon on the Finiter 5 37.deg.inwards from the Sonrh, & there ſhal you fynd the 60. 
meridian almoſt c,unted from the Limbethence raking his way to the pole, which muſt needs bethe meridi- 
an of the horizon repreſented by this wall:therefore marke where he cutteth the 5 3 k .4{1muth, the diſtaunce 
on him thence to the pole,you ſhal fynd 2 12.deg.the walles eleuarion,and the ſpace betweene the ſaid croſ- 


ſing andthe zenith,counted onthe 5 3=.az imuth, you ſhalfynd 3 2 .deg.>.the angle of deflexio. Bur fee more 


the forwardneſle of your lewell, which ſheweth vnasked the difference of longitude of this country from the 
countrey where to the wall is hori:zon;yz.60.deg.almoſt the diſtaunce betweene the meridians, cutting the 


Pole Zeniths of exther place. 


Chapter 19. 
How to make a diall to any decluing wall,reſpesing the South. 


He making of declining dialles before novy that this my [ewel wil eaſe it,hath byn very tronbleſome & 
paineful with a number of lineaments to de put out after the diai ended,of wiich the Theorical demd- 
 ftrarion was not fiewed, as in Munſter 6&7, Orontis de horologirs,you may ke, whereby : you had verye fewe 
Eut went blindly to woorie on them. I haue ſeene inſtruttions in many bookes,how to make the horizon & 
South vwall diailes,as namely in Alberrus Durerus, Daniel Sambecke, Gemma Friſms, Curteiſe,and dilers other;but whe 
t hath come to the declining dials,they haue giuen it over in the plaine field, 

Butto the matter,you may norte thus much of y6ur ſelfe,that every declining wal 15 an oblique horiz_.be- 
cauſe you are driten to ſeek his elcuation, wherby you wold think that the dial ſhould differ nothing in ma= 
king from the oblique dizall in the 9.cha.as in effect ir doth not,afrer you have placed the (aid angles,& foiid 
where you nuft begin to reckon your houres. V Vherfore in Gods name,frit make apliuuab line.on rhe wal, 
wherein appoint the centre of Jour diall:theron making a blind circle equal to your levels Limbe,as in the ob= 
lique diall you made a quadrant:1n this blynd circle ſet the deg.of deilexton,(rake from your 7ewels Limbe) as 
you are wont, and that below the centre V Veſtwards of the plumtbe line,if the wall decline Eaſt : or Eaſt- 
wardes, if V Veſt: thereto from the centre draw along line where the cock ſhal Rand, & croſle the ſame lyne 
on the centre with another,ſafficizr for the diameter of your dial:vpo which diamerer, make the circle or limb 
cf yourdial,ia which write 1 2.at the plumb line, for that is alwales the 1 2.a clock linetbut novy to proceede 
furcher,for the deg.of the other houre lines, ſet the F-nitor ſo many deg,vnder one of the poles (the matter i 
rotoreat which)2s the w2!s eleuation cometh to:and ſo doth the Finror repreſent the wall, & the Libe the 
T1eridiazto the wal or to that countrey whoſe hori{.itis.So thatif you were in that countrey,you might pro - 
ceed ro makethis dial as in the g9.chap.Butnow to place the houre lines in him to ſcrue our coiitrey,you muſt 
ſeek out 00 your Jewel or meridian:for the [imbe 15 herethe walles meridian, and from our meridian of ne- 
ceſcity we muſt have a! the houres reckoned; which to find niiber on the finitor placed to þ eleuario as before, 
the ang!e of deflexion from the limbe inwards, marke what meridian curteth the fziror, there the ſame is: the 
meridian of our cofitrey,which when you haue, marke him wel chat you may know him: for itis he that lea = 
deth this daunce,& is already repreſented on the wall by the plumb line. V Vherefore if beginning from this: 
meridian,you diſtinguiſh on your level every 15.going thence in. order from 15,meridian to 15.quite roid, 
returning at the /imberi! your compaſſe be yp: theſe meridians or rather houre circles thus diſtinguiſhed, ſhall 
cut r12 deg.on rhe finer ſo ſtanding tothe walles eleuation an{wearable to everye houre in all reſpe&tes, as 
In th: oblique dial in the 9.chap.which deg. by help of the blind circle made before,you may place in your di- 
al,remembring that you mult here begin from our new found mcridian,& not fro the Linbe as there: & the 

ſpaces,deg.or houres from this meridia towards the {ie of your neyy iewe/,muſt be {er in your diall rowards 
to linz where there the cock tal ſtznd and ſo ronnd:the reafon is for that the /:b- 18 now the meridiiof rhe 
wal,% on the dial is the line of the cock,wherby you may ſee that the cock will not and out of the meridi= 
an 0 his horizon. | | : = 


. 


; For 
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For-example I will take in hand to make a Dyall to the wall, mentioned in the 15, Chapr. declining Vvelt 


$35 deg. therefore the cocke mult ſtandeon theaſt fide of the plumbeline by the ende of the 16.Chapr. Firſt 
I d: aw a perpendiculer on this wall'vz,. A B by helpe of a plumbe rule, therein I pitch the centre of wy Dy- 
all vz..E, whereon I make a blinde circle equall to the graduated circle on my Tewels Limbe,as in the g. Chapr, 


whenſe I take im my compaſſe the quantirie or degrees of the angle of defllexion founde by the 16.17.07 18. 
Chapt.vz,. 3 2= and ſet the ſamein the blinde circle Eaſt from the plumbeline at C, becauſe the wall dech- 


neth V Veſt by which and the centre E. I draw the line E CD, and croffe the ſame ſquare on the centre with 
the line FE G, which ſhall be the dyametre of my Dyall,to which on the centre E,I draw two ſemicircles or 
more, to ſerue for tbe Limbe of my Dyall as you ſee, wherein at the plumbline, I write 12, This prepared, [ 


et the Finitor of my lewelto the wals eleuation, founde in the laſt Chapter 2 1 deg. whereon I reckon 1n- 


wards the angle of deflexion 327 deg. and there do l ſee to crofle the Finiter, the 60. meridian almoſt coun- 
ted from the Limbe, which is now become our meridian, and is he that we muſt truſt to, for he is alreadie re= 
reſented on the wal by the plumbeline.Now becauſe this 60.meridian isan houre circle alredie marked and 
diſtinguiſhed on the 7ewe!, I neede not diſtinguiſh him a newe , nor any of thereſt, for that if I reckon from 
15. tO 15. from him they all fall out in'the 


NADIR. - ordinarie houre circles, which for the moſt pare 
A 6G w1ll not ſo fall out rhoughic chaunced ſo here, 
| But now being as it is, marke what degrees of 


T 


The afternoone houres to be placed in the 


the Finitor, the next fifteene houre circle from 
this 60, meridian towards the Lembedoth cutte: 
you ſhal finde 1 2>degrees, which place in your 
blinde circle from the plumbeline towards the 
cocke, like as inthe oblique Dyal,thereby dravy 
an houreline from the centre of your Dyall,the 
ſeconde houre circle towards the Lir-be, curteth 
in the Finiter 207 deg. counted till from the in- 
terſection of our newe found 60,meridian, the 
thirde rowards the Limbe cutterh 27.deg.on the 
Finzror, theſe two notes ſct allo in the blinde cir- 
cle, and by them drawe rwo houre lines more : 
well, the fourth houre circle is the £5» be it (elfe 
cutting on the Finitor 327 deg. being the angle 
of deflexion which is a!readie placed in your 


Dyals Limbc inſteede of the other. 


Bi ; : \ \N a Dyall where the cocke muſt ſtande. Burnowe 
: os a-£ for the fift houre you muſt” returne backe a= 
NUIZ ; hy hn ys $ *, ' gaineon the Finer from the Limbe where you 


: ſhall finde the 5 . houre circle to cut in the Fintrey 
*Sap =£ $ yom Sururpapyrm yuoN V ' © 38.degrees counted from the faide 60.meridian 


to the Limbe, and thenſe backe againe ; the 6.houre circle cutting 443 deg.the 7.5 2= degrees, the$. 66. deg. 
all which placed in the Dyall as before , you neede go no further that way, for that the ſunne at the moſt in 


our country yealderh but 8.houres before or after 1 2.Now for the hourelines on the otherſide of the plumb- 
hne,begin againe from the ſaid 60. meridian,but rhe contrarie way towards the centre,and you ſhall finde the' 


firſt houreciccle to cutte 24. degrees ; the ſeconde $75 deg. which,place in your Dyall, and you haue done ; 


For beyonde the dyametre you neede neuer goin a perpendiculer wall. Laſtly the hourelines thus drawne, 
park 6-06 wh A :hitde alm oft may ſetin by & t 2.of clocke,or by this figure, And as for the cockelet him be 
erected verie plumbe from the wall in the line of deflexion drawne for him: his length may be equall to the 


Dyals ſemidiametre,orſhorter if you will,but his height muſt needes be to the walles cleuation v4. 31 Land 


thus haue you a ſinguler peice of skill, which being wel vnderſtoode is more eafie then todo it Geomerricallie 
after Orontius or Munſter, but ere finiſh my level I willteach todo it Geomerrically more cafiethen theirs 


by farre, hauing but a modicum of my level: helpe. 2 


Chapter 20, 


How to maks a D yall to any declining Wall reſpeting 
the North. 


Here isno diuerfitie of making a North declining Dyall, from the South declining, mentioned in the 
laſt Chapter, but that where as there you did drawe the circumference downewards vnder the centre 

* towards the South pole; heere you muſt make him vpwardstowards the {enith, reſpecting the North 
pole, and then following on the rule in all reſpeRes as in the laſt Chapt. Namely if the wall decline Eatt,ſet 
the cocke on the V Velt fide of the plumbeline and fo contrariwiſe: But now 1s the plumbline 1 .2.0f clocke-at 
midnight, whereby you may number the reſt of the houres, the cocke alſo-muſt be ſer ypwards, according as 

I rolde youin the 1 1. Chapt. andthe ſuperfluous houres of the nigh lefe out. There 1s ſolirrle diverſitie in 
the making, that Jooke what Dyall you make to a fourth wal dechning welt the very ſame Dyall will ferue 

* 10a North wall declining weſt, like much, if you tine him vpfidedowneand alter the numbers: and ſo hike 
| Wiſe the South declining Eaſt,ſerveth the northeaſt as by this figure you may plainely ſee,being but theDyal 


ofthe laſt Chapter,turned topfitoruie and the numbers of the houres Lv yato thoſe which I have __ 
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6, Books. 
atthe endes ofthe prickt lines 3x you ſee, and nowe ſerueth to a North wall declining VVelt 5 35 degrees, 
wheretothe ſun commeth not before 2.ofcleck afternoone,and there continuing tilcight of clocke at night, 


A North wall decli. 
ning Eaſt 537 deg. 


And beere if I ſhould conceale onhething,l ſhould offer you iniurie and hinder my ſelfe of that pretende 
which is breitie and facillitie:[ will therefore that you know if the patterne of your Dyal be madein paper 
firſt.as I commonly vſed,and that the paperywere oyled or prickt ſothat you might ſecthe figure of this Dyal 


onthe backfide,che ſame doth reprefentthe cocke turned ypwards,a North Dyal declining Eaſt 5 37 degrees: 


& the cocke turned downwards a ſouth wall Dyal declining Eaſt 5 3 


make 4.ſeucrall Dyals as by theſe figures you may ſee, varto which the 


prefie the houress 
Chaprer 2t. | 
Hew zo order Dyals that decline very farre Eaft and wet 


Shewed you beforein the « 2. Cap.thateuery eaſt & weſt 

wallis a right horicon,hauing the hourelines ofthe Dyall 
parallel, & the pole nothing eleuated to that wall, becauſe 
eſtandech in the meridian & cutteth the pole: wherefore 


Zenith, 


_ te muſt needs appeare that the more ay waldeclineth to= [- 


wards the Eaſt or V Veſt, the lefle the pole is eleuared, etien 
ynto nothing at the laſt , ſwhereby the hourelines neerethe 
,cock or meridian of the wall, grow ſo necere togither that ro- 
' wards the centrethey thruſt one vpon another, & farther off 
they ſhew almoitparallel: for in a wal declining $0.deg. eaſt 
or weſt, ſome of the koure ſpaces are not aboue 2.deg.or little 
more, which ſpaceexceptthedial be monſtrous big,cannor be 
ſufficrtencly diſcerned, wherefore you may cur of the dyal,cock 


done in this figure.which the ſheweth almoſt like yoro it, you 
hay wake him firſt in paper,& then hauing cut off all ſuper- 


Huitfe,fetthe 1 2.of clock line even with the plumbline,and ſo 
by the paper prick the other houres. | 


Chapter 22, 
Of wals reclining and inclining,and of the diuerſitie of them. 


Shewedin the 14. Cap.the diuerſities ofdeclining wals and 
b char euery perpendiculer wal declining or not declining lay 

in oneor other of the azim. their pole zenithes being all of 
them in the horizon or Finicer, In like manner reclining wals 
are flats, whoſe baſes lie leuell with the diametres of one or 0- 
ther of the azim. croſsing all ypon the centre of the earth,bur 
their flats recline or beare backe from the fenith, & their pole 


zenithes are eleuated abouecthe horizon inthe az im. ſtanding .! 


ſquare to their baſe as much as the reclination commethto. 


The inclining wall or flat;for his baſe heis like thereclining, -- 


lying in the diametre of one of theazim. bur his face or flatte 
is inclined forwards, lying groneling from the x enith: in ſo 


much that his pole{enith1s ſunck ſo muchvnder the hor-as theinclination e5meth to,whichbythis figure you 
may conceiue, wheria the circle A FB Gis the koriQthe centre C the{enith,the ſreighr lines croſuingatthe 


and all, with a faſhionable ſquare like an eaſt Dyal, as you ſee | 


| 


| | 


1 


deg. ſothat you may by one paterne 
guresattheendofthe pricktlinesexe 


oA South wal Dyal declining weſt C0.deryge ; 
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centre repreſent both azimuthes and rheir diamerres,the arch A D B js a reclinins wall. Lo ho: 

A B, being the dyametre of the azimuth A C B, this wall AD B reclineth "na pug =_—g = m 
as C D containeth,, wherefore his pole zenith ſhalbe elcuatcd in the az iuuth ſquare to his baſeyz. FC G 
as much as C D commeth to, and is the point E, fo that G , CS g 
E is equall ro C D. Likewile thearch A D B repreſenteth Eaſt, 

an inclining wail, whoſe baſeis A B alio, bending forwards 
towards the point Firom the x enith C, according tothe 
quantitie of C D, whoſe pole zenith is the point T', which 
you mutt imagine depreſfled or ſunke ynder the horizon A. 
FB, in the ſame azimuth FCG, as much as D inclineth 
from C,ort as the pointE is eleuatcd aboue the horizon, 
and ſoof all thereſt in this figure. And thus ypon the dia- 
metre of any a{imuth whatiocuer, there may be imagined 
both a reclining and inclining wall, nay rather a number 
of both kindes according to the recjination-of the point 
D from the centre C, Then to proceed further, know that 
as the diuerſitie of perpendiculer wals arecaſt, weſt, north, 
ſouth, and declining, ſo is there the like of theſe, for either 
the baſe of reclining, orinclining walles lie in the dya- 
metre of the Eaſt azimuth, as A B, and then are they called 
North or South, reclining or inclining , or in the diametre 
of the meridian or ſouth azimnth, as F G,and then are they 
Eaſt or V Veſt,reclining or inclining, or elit in the diametre 
of ſome other of the azimuthes, as K L, or Q R, or any 0- 
ther, and then are they called rechning walles declining 
and inclining wals dec}ining : which you may deuide and 
ſubdeuide, 1 meane their denomination as in the perpendiculer wals in the 14. Chapt. asthus, K OL js a 
ſouth reclining wall,declining Eaſt, becauſe his pole {enith is the point P, his reclination is the tbace CC, 
his declination R G, alſo K L O 18a north inclining wall, declining weſt, whoſe pole enith is the poin* X 
yaderthe horizon, & thus you may ſpell them all,and as many other as you liſt ro imagine, ip/e arnreere re::!, 


*UILOG 


Notethat the Eaſt and V Veſt arc miſtaken 
in making this figure, 


Chapter 23. 
Heow to take the reclimation,or inclmation of any wall or flat togither 
with his declinationif any be. 
V4 Hen you come to any reclining flatte , firſt by helpe of a Maſons Ievell or ſome other deniſe, 


draw thereon aline parallel ro the horizon, which by helpe of your !ewes!you may alſo rhus do 

ticke a long ſtile or wyer va. A plumb tor theflat B CDE,and then ſetting your /ewelto you I 
eye,therule with ſights lying on the line of leuell, go euen with the ide of the flat through'the fight, behol- 
ding the file, andlet ſome other bodieſticke vp anotherftile yz. F, direly betweene your cye and the iirſ} 
ſtile, plume alſo from the flat : then drawing a line by both theſe Niles vs, A F, the ſame Mhalbe levell With 
the horizon: tiits horizontall line I will call the baſe 
| lineofthe reclining flat, to which I crawe another | 
croſzing him ſquare,which I will call the bates per- 
pendiculer, both which drawne, Ithen applie my 
Jewel by helpe of the ſquare boorde or ſquire, men- 
tioned in the 15 . Chapt. vnto this baſe line leuell 
with him horifontalwile, and ſo by the deatrine of 
the 15 .Chapt.takethe declination of this reclining 
fat in his baſe line,cuen as though it were a perpen» 
diculer wall : which I note downe 1n a paper or ta- 
bles, but if this baſe Jine have nodeclination, that is 
to ſay, be full Eaſt, V Veſt, North, or South,then 1s 
the ſame flat bare]y recltning,and not reclining de- 
clining, which reclination to take do thus:teret two 
More {t:les in the baſes perpendiculer, both of equal 
height aboue the flat and plumbe thereto : then if the flat be a lope wall, as of a buttrefle or ſuch like, hang 
your /ewe/to Foureye, remoouing your rule with fightes till you may through them ſee the very tops of ths 
two ſtiles, and fo are the deg. of your lewels Limbe counted from theline of leuell, the mounting of this flatte 
aboue the horizon,the complement wherof being the deg. betweene the rule and the zenith,or handle of the 
Tewel is the flats reclination!, but if it chaunce to be the bancke of a garden, or any other that you may go a- 
boveir, then is your beſt way to place your ſelfe aboue the ſame, and to looke downewards through your 
fights by the ends of the two ſtiles. 

For example Anno Dom. 1581. A Gentleman of auncient houſe and great worſhippe, Humphrie Fo- 
er Eſquire by name, being eleted heigh ſhiriffe of the countie of Berkes , beſtowed the ſame yeare ſome 
coſt abouthis houſe at Aldermarſton, where amongeſt other thinges, hee trimmed vp two Gardens with 
walkes yppon heigh ſlope banckes as the order is : and for becauſe one of the banckes lay verie open to the 
ſunne, and to the proſpe& of moſt of the Chambers and roomes of the houſe, it pleaſed him to vie my 
fimple helpe, being his.verie neere kinſeman,' and ſuch a one as not withour greate cauie hee mighe 
commaunde, to make a greate Dyall at the whole bredth of the bancke being almoſt rhree yeardes 
deepe: wherefore I laide aſtreight boorde on the toppe of the bancke direly with the edge thercof, which 
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The CMathematicall Iewe #6, Booke, 


ſerued me for my baſe line,becauſe the banck was leueled, of whichT tooke the declination by the 15 . Chap. 
and foundeit 78= degrees , then did I by the firſt concluſion direct a perpendiculerfrom this baſeline, vnto 
the foote of the bancke, wherein inſteede of ſtiles I ſtucke two kniues of equall height aboue thebanck:and 
then chooling my ſtanding on the heade of the bancke,ſo that I might through the fights of my 7evel ſee the 
verie toppes of both knyues, I found the end of the rule next my eye to cut on the Limbe 34.deg, which coun« 
red from the line of leuel which was the mounting of this bancke aboue the horizon, the complement where= 
of yz.56.degrees, was his reclination from the zenith , beingthe degrees betweene the rule and the handle, 
of toppe of the Jewel, ſo that I was toconclude that this bancke was a South reclining flatte 5 6,deg.declining 
Welt 78> deg. whereto I will ſhev ro-makethe Dyall inthe 28.Chapt. But new for to take the declination 


-andinclination of any flatte, the working is all one, as by experience you ſhall better finde then by manie 


words. 
Chap. 24. | 
How to make a Dyall to a ſouth or north reclining or inclming wall, 


bancke or flatte. 


A South or North:reclining orinclining flatte's ſuch a one by the 2 1.Chapt. whoſe baſe lieth in the Eaſt 
line of the horizon, and his pole zenith in the meridian circle, which »well vnderſtoode,and the reclinati- 

on taken and knowneby the laſt Chapt. the making of the Dyall therero is moſt eaile, Firſt ſer the Feni= 
tor of your lewelro the latitude : then if the flatterecline or incline Northwards from the {enith, remoouc the 
zenith line of your Reere ſo many degrees towards the North pole,as the reclination commeth to,or towards 
the ſouth pole, if ſouthwards : and you ſhall thereon ſee prefently which pole, and howe many degrees the 
ſame is elcuated aboue your flatte,to which eleuation make your Dyall,either-by the 9.or 1 o.Chaprt.placing 
the cocke and 1 2. a clocke in the baſes perpendiculer ſouthwards, if on your ewe! you finde the ſouth pole c= 
leuated: or northwards, if che north pole, | 


As forexample, admit that in our latitude being 5 1 > deg. by the 23 . Chapr. I founde a ſouth flatterecli- 
ning 20.deg, Firſt I ſet the Finirorto our latitudeby the 2. booke 1 9..Chapr. there 1 finde the zenith point of 
the Reere to ſhew 38+ deg.counted from the north pole. Thence I remoue him accorcing to thereclination 


found v7. 20.deg. more from the ſouthwards, where 1 finde the North pole diſtant, or ratherdeprefled 1 $7 
de.vnder this flat,beingthe-zenith line: bur looking towards the other end therof, there 1 finde the ſouth pole 
18 degrees eleuated aboue this flat by the 10. preamble, For this is generall that the zenith line , I meane 
drawne forth vnto his Nadir,ſupplieth-al flats, whoſe poles zenith & poles Nadir lye in your meridian circle, 
VVherefore now by the 9g. or v0, Chapt. making an oblique Dyall to 1 8 eleuation , his cocke and 12. of 


clocke ſtanding in the baſes perpendiculer turned towards the ſouth, you haue done. And the ſame Dyall ths 
12.andcocke turned north, ſeruerh the north flat in our latitude inclining 20, deg. But if a South wall be re- 
clining, or a North wall inclining according tothe EquinoGtials height aboue our horizon vz. 38+ degrees. 
then will the zenith line one your Iewellie in therwo poles, fo that neither is eleuated, Wherefore by the 8. 
Chapt.you may knovy the ſame flat to be aright horizon, in which Chap. the Dyall is alredie made thereto. 
If a South wall recline or a North wall incline wore then the EquinoGtials height in your latitude : as admir 
with vs 60.deg. your Jewel firſt placed to the latitude, remoue the (enith line cowards the north pole and be- 
yond,till he come to 60.deg.from his right place, and you ſhall there finde the north pole diſtant, and eleua- 


ted aboue the ſaid ſouth reclining flat 2177 deg, and the ſouth pole eleuarcd or rather deprefled vnder theſaid 


North reclining flat as much yz. 215 deg.for the zenith line repreſenteth them both:to which eleuation ou 


may make their Dyals by the 9.6 10, Chap. asis aboue ſaid.In the very like manner isit withnorth reclining 
and (outhinclining flats vice verſa, 


| Chapter 25. | 
How to make « Dyall toan Eaſt and Weſt wall,bancke or flat reclining 
or enclining, 


Hebaſeline of euery Eaſt and Weſt reclining and inclining flat lieth direAly in the meridian line, as in 

the 2 1. Chapt, and in truth euery of themſelues 1yeth in the flat of one or otherof the circles of poſiti- 

= on:(that isto ſay) they all crofle ypon the interſeion of the meridian with the Horizon, as the decli- 
ning wals do inthe zenith and Nadir,their poles « enith and Nadir lying all in the circle of the Eaſt,called of 
ſome the verticall circle. Whar a circle of poſition is, looke the 3.Booke 43, Chapt. The Dyalltoeuericof 
theſe is made in all reſpe&s as the declining wall dyall, And to make the matter more plaine to the learner, 
whom I would as willingly helpe as I onfe could haue beene contented to be holpen,know thar all reclining 
and inclining Dyals of this ſort arethe very declining wal Dyals tothat country which hath a ſouth Jatitude . 


equallto the complement of your latitude being heere atReading 387 degrees. Wherefore if you did but 


imagine your ſelfe in a South latitude,of 3 85 deg.6e turne your Tewelvplidedown accordin gly as you do here 


in your owne, you may eaſily perceiue the zenith line tobe there your verticall circle, and allthe Az imuthes 
yourdeclining wals , which are heere circles of pofition, and may make your Dyals to them by the 19. 
Chapter. Nowe notwithſtanding I thinke itplaine ynough to ſome alredie, yet 1 will not ſlicke for 0- 
ther ſome to proſecute this Chapter demonſtratiuely , the rather becauſe I haue ſer but one example of de* 
clining VVall 'Dyalles. Admitte therefore heere in our latitude being 5 17 at Reading: by the 23. 


Chapter, I founde an Eaſt VVall reclining from ourcnith 5 o, degrees, I callthat an Eaſt aning 
| w 
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wall or flat, whoſe pole Zenith isin the Eaſt quadrant of the verticall circle. To make a dtall to this Aat,you 
ſhall in Keede of the ſtor, ſer the Zenith line to the latitude,vz,.5 1+.degree, vnder the North pole, fo ſhall 
the azimurhes repreſent allth@Eaſt and V Veſt,reclining or inclining flats,and the fnjror line pov lupplieth 
the Zenith line tor this turne. Then {ince my wall propoſed, reclineth 5 o, degrees from the zenith, reckon 


ſo many degrees on the finiter from the Limbe inwardes,and there doelI finde the 50, Azimuth repreſenting 


my flat ſought for : aboue which alſo I may ſee the North pole elenarted : but howe much, tince it appearerh 
not,you may thus fhinde.Marke which of the almicantares cutterh the pole, and where he croiſeth this 5 0. 
azimuth: ifthereto you ſer the abe/lfixed : the degrees thereof betweene this croſs1ng and the l:be, you ſhall 


finde 36t.which is the poles elenation abouethar flat, and the degrees of the limbe betweene the !abe!,and 


the pole, 397-the angle of defleQtion. Thus may you findethe eleuation and deflexion of any of the azitmuths 
either in this conſtitution or any other like,as declining walles,&c. For itis but the rule of rhe 1 7. chapter, 
ſomewhat more plainely ſet downe tor this purpoſe, Theſe had, you ſhall draw through the middeſt of zour 
reclining flat, his baſeline parallel to the hor1zon,vz, A B, which, as is ſaid, in all thele dialles, Iyeth direaly 


North and South,euen inthe meridian line. In this baſeline A B, pitch the center of your diall, v{. D, and 


thereon deſcribe a Limbe for your diall to write the numbers in,and within it a blind circle equall co your 1e- 
wels limbe, wherein ſetthe note C,3 97.de. (being the angle of defleio)aboue the baſe line Northwards: be- 


cauſe the North pole is eteuated,drawing foorththe line D C,where your cocke muſt ſtande in all reſpe&s, 
as inthe 19.chap.you didin the declining wall, from which this lictle had differed,if in Reed of the reclina- 
tion,[ had taken Ys complement being 4.0.degrees,vz.the mounting of this flac aboue the horizon: and re- 
koned this 40.from the Zenith line, where here I counted 5 0.from the bmbe,all commetrh too bee one axi- 


An Eaſt flatreclining 5 0.deg. 


HORI $6 > 959. LON. 

muth. Burt to proceede,now you muſt remouethe fniter of your Jewel tothe walles eleuation founde) that is 
roſay)ſethim 3 95.deg.vnder the pole, wheron from the limo inwards, reckon the angle of defleRion, vt. 
397.Jdeg.which angle alwayes hunteth out our meridian, forthere ſhal you ſeeto cut the fiziter,the 5 4.meri- 
dian counted from the limb,which is he fro whence we count all our houres:being in this figure,theline A B 
the 5mbe of the Tewell is as hath been ſaidein the 1 9.chapter,the meridian of the flatte, and reprefenteth the 
line D C,where the cock tideth, In this figure fro the croſsing of this 5 4.merid. with the firor,recks ro the 
next 15-meridian towardes the [imbe,which you ſhall ſee to cut in the fnirer 1.3-.deg.fro the croſting:thoſs 
deg.Iſet inthe blinde circle from the baſe line A B,towardes D C,the line of defle&ion, and thereby dravy 
aline thorow the ſame to the dials lizzbe for my firſt houre on that ſide: then look I on my 7evel! to the next 
1 5.meridian,being 30.meridians from the!ſaid croſsing he cutteth on the finirer 2 45,deg. counted from the 
croſcing fortae ſecond houre line. Then the next 15. meridian beyonde that,he cutteth 34.deg. of the fini= 
rarforthe third houre line: theſe rwo houres I ſerlikewiſe in my diall:then haue I but 9g. meridianes more 
ro the limbc,therfore [ muſtreckon thence backe againe tyll 1 5 .be vp,which are 6 .deg. backe, reckoning on 
the fuiter from the ſaid croſsing to the limbe,and thence backe againe to the ſame 6.meridian I ſinde ſo 43.de. 
for the fourth houre:which being ſet in my diall,falleth out beyond the line of defleion, ſothatheere the 
cocke ſtanderh betweene two houres lines. And ſo proceeding for thereſt,as in the declining diall: you ſhall 
finde 5 3.deg, for the 5 .houreline,635.forthe 6.76.for the 7.9 3>-for the $.and ſo foorthif neede were. 


Burt in our countrey 8-houres from the 1 2.any Way 15 enough at the moſt. In like maner for the houres vn= 


der the baſe line,count on the finizer from the ſaid croſzing rowardes the center of the 1eve!,and you hall find 
: | » 


172.deg. forthe firſt,40.for the ſecond,65.for the third, 86-.for the 4.and fo foorth if ncede bee. All theſe 
ſeyerall notes madeinthe blind circle,and hourelines by them drawen to the [be of your diall, and your 
cockeſet Northwardes plumbe from the flat in the line of defletion C D, equall in height to the walles e- 
leuation,vz,365.deg.hygh,your dyall is made. The bafe line A B,beeing that it Iycth in the meridian, muſt 
needes be 12.0f clock. Thereſt of the numbers you may by reaſon ſet tothe other houres, All which by the 


figure 
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iigure before you may moſt plainely ſee. 

Then for Eaſt and VEelt inclining flats, the dials are madein very like maner,ſfauing that the line of de. 
fle&ion lieth Southwardes,& vnder the baſe line the cocke beholding the South pole,ſu rhar this dialliwould 
ſerue toa VVeltinclining flat, o.deg.being turned vphde downe,6: the numbers alrered:of all which my 
minde giueth me that my /ewelſheweththe reaſon to theorically that I neede ſpend no more ſpeech thereof; 


DD Chapter 26. 
How to finde the angles of the poleselenation,dials defleition,aud meridians aſceaſion, 


10 any reclining or mclining wall declinin 0 


Y the title of this chap. you may ſ{eethat there belongerh to the making of a reclining diall many angles 
which mult firſt ſphearically be gotcen before the dia{l can bee made;namely his reclinario tro the Ze- 
nith, his declination from the North or South in his baſe line, his defietion from your meridian, and 
nawe laſtly another angle lept in, which is the aſcenſion of your mcrid:an aboue the baſeline, which inthe 
laſt diall werebothin one ſeclfe ſame line: therefore what did I ſay in the 1 9.chap. thar the ceclining dialles 
were harde to make beforetime? Ir is not ſo perhaps,if that be true,then were inclining and reclining dials 
more hatde,nay moſt hard,yea and ſo intricate,thatI hauc notſeene any to have pertourmed them, bur on- 
ly Andreas Sconerus,yet hee without any theoricall demonſtration. Bur it is ſuch an intricate peece of work 
and the worſe by milprinting that he himſeife had needecome againe to vnderſtand ir.” Phere muſt be fuch 
a ſort of circles, lineaments,j{uch a number of quadrants and deuites drawen and diuided ypon the wall or 
Paper in ſuche abundance ercthediallcan beee made thata man wouldethinke ita wildernefle of lines ra- 
rner then any reguter pcece of worke. Tell methen,if the diamond be ſer by, in that heis rareand fluneth in 
the darkeſt places, and cutteth deepe where nothing els wyll ſcratche, who dare cawi] thati call my 11- 
ſtrument a lewell,ttat ſheweth the moſt hidden & difficult marters of the ſpeare as broad as day, and perfor= 
meth thehardeſt with plaineſlſe & eaſe. But now to come to this defaſe matter which hath balked a great 
many who haue been very butie to ſhewtheir skiil in other ſlighter dials, . 

V Vhen you haue the reclination of a wall,flat,or banke, together with the declination of his baſe line, as 
in the 3 3.chap.is ſhevwed: Firſt place the fniror in the axtree line of your Jevel, which here Mali be your mer - 
dian,thence remoue the finitor tro the South pole towardsthe left had,if it be of a South tlat reciining,& his 
declination V Veſt or rightwards,it Eaſt according to the deg.of declination,and fo ſhall your levei!lremayne 
In an excellent conſtitution for this purpoſe As in example of the banck mentioned in the 23. Chap. the de- 


Clination of his baſe line was 78-.f rom the South V Veltwards,the reclination 5 6,deg.V Vherefore theFzt= 
gor, firſt laid in the axtree, which heere I meane ſhall repreſent our meridian: retnove the South end thereof 
left wards 78; .deg.which done, you ſhall finde the Zenith point of the ReereKanding 1 15: degr. from the 


North pole. Now vnderſtand what your level!/doth here repreſent. Firſt the limbe is our horiz on, the axtree 
line is the Eaſt wall or meridian in whichethe North pole muit necdes be tound, the EquinoGiiall isthe 
South wall or Eaſt azjmutithe center is here the Zenith of our hori{on, the right hand ar this worde meri- 


_ dies1s Eaſt,and the left hand at medianox V Veſt,in reſpeR the /evell1s heece imagined to lie flatre,the Zenith 


line repreſenteth the fide or baſe line of the banck, the finiror the baſes perpendiculer, wherein the reclination 
15 taken. Laſtly,if on thefiricer from the center you reckon the reclination of the banck,vz.5 6.deg.there haue 
you the azimuth repreſenting the bancke or rather the horizon, wherein the flat of the banck lyeth, whereto 
our dyal mult be made. Now fir that you (ce the ſtanding of all the circles of che ſpheare necdfull for thys 
purpoſe in theyr due conftitutio,itis ſome cunning yet to get thoſe angles, which this chap. propoſeth, nor - 
withſtanding one of them is thereathande : for it zoureckon from the Zenith poynt of the recregthe deg.of 
the ſaid 5 6.azimurh ynto his croſsing with the axtree line, you ſhal finde them 1 35.deg. which is the angle 
of our meridians aſcenfion,that is tofay,our meridian crofſerh the baſe line of tats bancke making an an= 
gle about itof 1 35.deg. for the other angles,firſtreckon in the axtreeline,which now is our meridian as in 
the 16.chap,you did the poles cleuation,vz...; 1 7.deg.from the limbe becing nowe the horifon, there make a 
prick with inke for the pole: for now if you can deviſe with all your skil where þ pole Zenith of rhe bank 


lyeth on your ewel,and from him to lett downean arch of a great circle,cuttiog th e ſaide pole or pricke of 
inke in the axtreel1nc,hee mult needes repreſent the meridian of the hanckes horizon, by & 1.book and 4, 


chap.and ſtande perdendiculer thereon, wherefore his portion or arch betweene the 56, azimuth ,and the 


ſayd pole or pricke muſt needes beethe poles eleuation & the deg. of the 56. azimuth betweene it and the 
axtreeſhalberhe angle of deflexton.Now to make this matter plaine by demonſtration, reaſon thus. The 
Zenith line repreſenceth a wall declining V Veſt 78>.deg,that is ro ſay,a wal perpendiculer on the baſeline 
of this bancke, therefore his poles Zenith & Nadir muſt needes bee in the endes of the finirer : but ſincethis 
bancke reclincrh from the Zenith beyng the center of the /evel 5 6.dcg,. rightwardes ; therefore his pole Ze® 
nith doth come1n as much on the other ſide from the limbe rowardes the center in the fnirer line, as 1n the 4+ 
booke and 4.chapter,and 5.booke and 24.chap.hath beenſaide, This 5 6.deg.on the other ſide of the fnitor 
founde,you ſlall noyye tor neceſsries ſake lay the label onthe axtreeline,and therein make the foreſaid prick * 
for the pole,and there the label fixed to the reete,you ſhall turne about the reercand label ſo fixed tyll you find 
ſome of the meridians of the marer too cut both the ſaide pole zenith foundein the finizer,and the ſaide pole 


pricke in rhe label, which you ſhall finde to bee done by the 65 5.meridian counted from the {be there ſtay 
yourreer,and reckon on the ſame 65, meridian the degrees betweene the ſaide pricke in the labell, and the 


aide 56.azimuth which you ſhall finde 35 7.deg.the ſameis theeleuation of the pole to this bancke. Then 


reckoning onthe 56.azimuth from his crofzing with this 65 .meridian vntothe fiduciall line of the labell, 
which nowe reprelenteth our meridian,you ſhall finde 28,deg.the argle of deflexion,and ſo much muſtrhE 
| cocks 
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Cocke ſtan de aboue the meridian:and thus haue you gotten all thoſe angles, beholde the figure of the nexre 
chapter, which it you marke well doth after a ſort repreſent your lev«/!, 1n the conſtitution of this chapters 


Chapter 2z; - 
How to per forrme the laſt chapter by ſpheartcall triangles very eaſily and with 
great pleaſure andPprofite. 


my skill,fince ſo many learned men haue been contented to pale by them : ſome againe may happily nog 
well ynderſtatidethar hath been ſaide,and other ſome, I pretume.loue more wayes to the wood then one 
who knowe well that change of paſture maketh fat caluves,and therefore to all ſortes Irthought thys chap. 
very conuenient. You ſhall as I taught you in my booke of triangles, drawe ina figure ſuche circles of the 
- yep you aretodeale with in this queſtionzas here I haue done it to your hande, partly by ame, whiche 
or this turne ſerueth as well as the trueſt draught,where in the circle. A B C D, repreſenteth our hori{on 
A B.our meridian,C D,our Eaftline,E F,the baſe line of the banck propoſed, G K H,the atimuth croſsing 
hym ſquare,in which the banckes pole zenith muſt needes be by the 22, chapter E N F,isthe great circle of 
the ſpheare wherein the flat of the banke lyeth: A,the North poynt of our horizon B,the South, D Eaſt, C 
VVeſt,the center K,our zenith K N,the reclination of the banck,v{.5 6.deg.l, the pole zenith of the bancke 
eleuated aboue G, as muche as N reclineth from K, by the 4-bouke and 4.chap. G, the pole zenith of hys 
baſe line E F,or rather of his perpendiculer flat E K F,declined from the South pointe B,acco;ding too the 


quantitie of G B,founde iti the 2 3.chapter to be 7g = degr.the pointe L 1s the North pole eleuated in our 


meridian circle A K B,aboue hys North point A, accordyngrto the quantitie of A L,being 5 1 > degrees. 
Your plate being thus laide and well vnderſtood,then begin to deſcant on it thus. And firſt too get the e- 
jeuation ofthis bancke fince the angle G K B,js knoweanto be78-.deg.-his complement B K F,ſhalthen be 
z 35 feg.. by the 5 ,booke,and firſt chap.to which the angleE K A, is equall by the 5. theoreme: E G is a 
Notth. quadrantor go.deg.to which adding E A,being 1 1 
pom | = .deg.it maketh 101=theangle A K C,then A L> 
beeing as is ſaide 5 15. leaueih his complement L 
K, 38+.deg.likewyſe G I,beyng 5 5 .deg.leaucthhy's 
complement K I,being the diſtaunce of the banckes 
_ zenith, from our zenith 3 4.degrecs-Heere then 
aue you a ſphericall triangle, videhicet,I K L,whoſe 
ewo fidesI K,34.deg.and LK, 38 5.deg.togeather 


= wyth theangleI K L,1015.deg.are knowen,wher- 


* foreby my 13. chap.of triangles,the ſide I L' halbe 
founde 5 45.deg. which is the diſtance betweene I. 


the pole zenith of the banke, and L the North pole, 
the complement whereof beeing L M, mult needes 


be the eleuation ſought for,vz.35-degr. Then for 


the angle of deflexion, you ſtall ynderſtand that the 
ſame is thearch of any flats horizon con:prechended 
[> berweenetheimeridian of rhe place, and the meridia 
South. of the flat; as in this figure A K B,is our meridian, be- 

- fe og ; cauſe hepaſſeth by the pole L,and our zenith X, and 
IL M, is the meridian of the bancke, becauſe it paſſerh by the pole L,and rhe banks zenith T,by the defini- 
tion in the firſt booke GC fourth chapter:and thereforethe arche O M ſhalbe thed egrces of deflexion, which 
to finde deſCant thus: ſince by __ obs & 1 3.chap.you haus founde the fidel L, of the triangle I &L, 
and alſ{dche angle [ L K,or at leaſt if you haue nort,you may: theangle O L M,is equal to it by the 5 .theo= 
reme: the an gle OM L.is a right angle by the 3.def.and 3.theoreme. V Vherfore to be ſhort, here you haue 
the right angled triatigle L M O;whoſe one fide L M,3 52 deg.6& his one atgle not right O L Mare kno- 
wen: wherfote by the {on peep the ſide O M,ſhalbe found 2 8.de. Now laſtly to the angle of the meridils 
aſcen.which is the arc of any flats horiz.co prehended betyyeen the merida of your place,G his baſe line, 
which in this figure 1s thearch E O,for which you haue the rightangled triangle E O A,of whichthe an= 
gle Ais aright angle bythe 3.def.& 3.theor,& the angle A E O,is knowen,becaulc by the 4.def. it is de- 


nominated by N H,being 34.deg.thecoplement of þ recli.the fide E A.is ſaid before to be 115 deg. where- 
fore by the 5b. g.c.you ſhal find the fide E O, 13 deg.whichis the angle of aſcenſ.ſought for, & ſois þ ſide 


© A,7=.de.whichis the mounting of our merid. aboue our bor.in this bank or flat,if we had need therof: 
Many wayes might you deſcant vpon this figure,to come by the premiſes, as by a little exerciſe you ſhall 
finde : as for the purpoſe another way,and that a ſhorter way,is thus: if you will begin with the meridians 
aſcenſion,you may firſt finde all the fides and angles of the right angled triangle E A O,as I hane laſt before 
ſthewed. And afterthat haue you the right angledtriangle LM O,whoſe one angle not right L O M,bythe 
5.theoreme isc<quall tothe angle E O A,of the former triangle knowen,and the fide O Lis knowt by ſub= 
duRting the ſide of the former triangle A O,out of A L,the 5 1 7latitide, Therefore againe by theſaide g, 
chap.youſhall know the ſide O M,whichis the quantitie of the deflexion, and the ſide M L,the poles eleua- 
tion aboue the bank ſoughs for:& (0 I cocliide this chap.leauing the reſt ro your diligent indeuour, Chap 


$ Ome perhaps will ſcant gluecredite to the finding of the angles in the laſt ehaprer, perhaps miſtruſting 
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Chapter 28. 
| The avgles of reclination,delination,elenation,defleftion,and aſcenſion had as 
before how to make the dial to areclining wall bancke or 


flat declining. 


Auing ſpent ouermuch ſpeech about dialles alredie I feare mee,and yet like to ſpende more,the mat- 
ter yeelding itſelf in ſuch abundance,[ wil for breuities ſake proceed freight with an example, vhich 
ſhall bee the diallI madeto the bancke in my good coufias garden at Aldermarſton, mentioned in 
he 2 3-chapter, where becauſe I wold haue my work laſt,and be ſurely placed,I cauſed a ſ{quare to be made 
of foure peeces of timber,eche twelue inches broade,and in length three yardes,cquall roo the depth of the 
bancke, as in this figure you ſee A B'C D,andto be ſet in cuen withthe turfe : (o that of the lower peece, 
the ypperedge A B,did ſeruc forthe hori{ontall or baſe lineof the banke. Then did | appoint the center of 
This diall inthe lower angle Southwardes,vz.n A:In which point A.I placcd the center of a woodden ſe- 
micircle, which I had alwayes readie forſuche like | 
,Purpoſes, his diameter being 3.footin legth, which To a South flat reclining 5 6.degrees,de - 
I laid euenin the baſe line A B,as in this figure you <lining V Veſt 782 degrees. 
ſee: for on the graſſe Leould make no blindecircle: | F 


whichdon, faſtening a threedin the center Alex- 27 38; 48> Gox 76= 
tended the ſame fo many deg.aboue the baſeline A We WW * 1 : 
B,in this wooden ſemicircle, as our meridianes af= D Ny KN % % 1 
cenſion founde in the 25.or 26 . chaptercame to, RI ON 8J 6 : 
VC. 1 3-«deg. whiche threede or linecrofſeth the © , C PÞY : ch BY I « 
ſideB C,inJjE,this line AE, is the meridian too vs .,, E A | F 
here at Reading or Aldermarſton all is one,fo little v7. *%@ =: | F 
differcth nor being but 8. miles betweene:: where- | 2 ll” 

| forebeing ſo, it muſt needs be alto the 1 2. a clock h On | | 
line, for 1n all dialles the 12. is in the meridian of ' © Wiſe, viee ll I 8 
the place: that done,[ extendethe threede from A, *V\\+n50! 
to.ſo many degrees in the ſemicircle abuue the me- Wl | 
ridian A E,as the angle of defletion foundein the VN \\es, E L . 
25.0r 26.commeth to,vz.28.and itcrofſeththeſide $7 VN \\% 'Tr . 
B C,in P,this ne A P,is the place for the cock,and B 
ſos this bancke prepared for this diall. Therefore LM 0 


nov'e am I roo bctake mee too my /ewell, whence 
I muſt fetch all the houres ſpaces. V Vheretore1 ſet oct 
the Finiror ynded the pole according to the eleuatio v_ gow : _ 
of the bank found in the two laſt chapters,wher=- 
onthen Ireckon the degrees of defietion, vid, 
28.degrees fron; the 1b 1nwardes,there I findeto cut the 43-.meridian,which as Itold you in the 1 9,chap. 
becommeth our meridian,and repreſenteth the line A E,in the bancke,the /;zb being in this caſe the banckes ' 
meridian,vz.the line A P, wherfore you may proceed euen as you did in the declining diall imagining the 
meridian A E.to bec the plumbe line on the wall:as for example,I reckon on my ley too the 15, meridian 


from the ſame 43.meridii towards the limbe,which I find cutting in the Finirer 1 1 = .degr. for the firſt houre 


Wherefore extending the threed from A'to 1 1-.deg.in the ſaid ſemicircle aboue the line A E, I draw there- 
by the firſt houre for one of the clocke : and ſo proceeding 1n all reſpeRes with the reſt, euen as is done in 
the diall of the 24.chapter, as by this preſent figure doth more euidently appeare,then by manifolde words: 
wherein I haue ſet to the degrees of euery houres {pace,for your better ſatisf2Aion, Ther is no difference bur 
that there I began the hourcs from the baſe line , the reaſon was, for that the ſame was there the meridian. 
The diall being madein maner of this figi ;,1 made the cockeof a barre of Iron ifluing a lope out of the 
center A,according to the eleuation of the acke being 35 7-deg.ſtanding plumbe ouer the line of defl ec- 
tion AP. This barre was ſupported with two other,on ech fide one : bur in placing of the firſt barre the 
pretieſt matter I would note vnto you is,that when as by a quadrant his center fixedin A, youlift vppe the 

flcpe barre too this 35 5.clevation if youlet downe aplumbe line from the ypper edge thereof hee then 

ſhall be truly placed when as this plumbeline hangeth euen on the 1 2.2 clocke line,vz, AE. 


Chapter 29. 
Of inclining dials teclining. 


HE reaſon,order,and making of theſe is all one with the reclining, but moſt commonly vice verſa,as it 
was inthe 19.6 20.chapter betweene North and South declining dials,the one ypwardes, the other 
downwardes: In which thevery conſtitution of the 1:wellvpon any cituation propoſed, as hath been 
ſhewed will inſtru any man of Ro more by the bare beholding of it then 1 ſhould doe if I woulde 
contend to vwrite great volumes of all the diuerſities which are very many. For as well of the reclining as 
inclining,ſome will fall out to bee right horifons, ſome oblique,ſome haue the South pole elevated, ſcmethe 
North pole:in ſome our meridian lighteth abouethe baſe line, as all doe yetthat I haue ſkewedin ſome a= 
gaineour meridian wyll light vnder thebaſe lineeſpecially in inclining dials, and then way it bee called the 


meridians deſcenſion, Al thelethinges the level ſheyyeth for the azking,of yhich be that yell WO 
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all this fixt booke cannot” bee to ſceke,and for him that vnderſtandeth not the ſame; it were. greatpitietoo 
trouble him with more,l preſume that I haue ſo theorically,or rather vranically Mewed the makipg of dj- 
als in this booke,that I may turne you loofero the reſt.; and therefore if you glue it Quer for once reading 
youlearnenot that of me, Ng Sd bo | EL | 


- = 


Chapter 30. 
Howe to knowe in what conntrie any aeclining, reclining,or mcliving aiall,woulde or 
of r1ght ſhowlde ſerue as an horizon atall, and alſo tomake hm: ſhewe 

the bonres of the ſame place together with Jonrs, 


Very man that hath yettaken' vpon him to be the authour of diall making hath delighted roo adde 
Þ tome noueltie cf dewſe with them : as in Sconer, Orontius, & Munſter you may ſee:of which the pur= 
=—tyng in of the ſignes with the plenetarie houres,and ſuch like hath beene moſt taken yp and accounted 
of. Therefore I am to bee borne wythall,if I augment them with a deviſe or two of mire: ſince then there 
are nodeclining,reclining,inclining,or Eaſt or V Veſt dials(the North and South reclining & inclining on= 
ly excepted)bur in very deede are dyals of other countries, wreſted frotn their owne deliniatien, to ſerue 
our turne hcere, as inthe fixt chapter I haue faide, and that the true meridian ofthediall ro his owne coun=- 
trie,is the line where the cock ſtadeth: therfore to place other hourelines in any declining or reclining diall 
co ſerue his'owne longitude ſaall bee more eafie to doe then the declining houres. For when by the 19. 24. 
and 27.you haueplaced the houres of your countrie by helpe of your newe- found meridian, as there hath 
been ſhewed, you ſhall againe(your /evel{ſtanding as there too the wall or banckes eleuation) count theie 
newe houres from the limbe in very likemanneras in the oblique and South wall diall you did : & place 
them in your dyall on each fide of rheline of deflexion like diſtaunceas in the nienth & centh chapter, they 
were on eyther itde of the meridian, that is to ſay : as you finde the hourecircles diſtaunr from rhe {ite 
of your 7evell by degrees of the fairer, fo place the houre lines of Four diall like diſtant from the live of de- 
flexion by degrevs of the blind circle, among the other before made,but with red or ſome coloured lines and 
figures for diſtinction, This line of deflexion being as is faide the meridian of the other place muſt necces 
bee the 1 2. of clockelineto theſe new houres, 
trom the which the other houres way eafily be Zenith. 
numbred accordingly,as by this figure you may | A 
better ſee then by much ſpeech, which 1s the di- | |< G6 
all made,in and by the nienteenth cha. in reſpeR 
of the blacke lines and figures: and the prickte 
houre lines and figures are drawen and placed 
by the 9.or rather 10.chaprer, according to the 


watlleseleuation being 21+.deg. euen as thogh 
he did not decline; that is to ſay,the finiror being 
ſer asin the nienteenth chapter 2 14.degr.vnder 


the poleall thoſe prickte houre lines are coun- 
ted on the Finirer from the lzwbe, and notfrom _ 
the 60, meridian,as there the other were,and ſo > Y 
ſet on each {ide of the line of deflexion. Then at 
the laſt to conclude our purpoſe, this rule is ge- 


nera:Lthat the degrees counted on your Jewel a. þ ” _ 
mong the meridians berweene the Limbe & that. Lk 
meridian from whence the houresare counted — Þ 2 % 

by the 19.25.and 28.which in this diall are 60, \ \ \ Ye. 
.3 the differen.of longitude of ſuch countries fro Lo. os \ | , 
ours, wheretothe prickt houre lines ſerue, or TS BH MT.: 


more plainely,the diall of right ought to ſerue; _ : | Oe 
which if the diall decline Fall muſt bee added, but if V Veſt as this doth, then ſubdued from yours, vx. 60 
out of 14.0ur longirude here at Reading: which cannot be taken : therefore adde ( as in all ſuche caces you 
muſt) 360.vnto 14.it maketh 374.then take 60.0ut of that,you haue left 3 1 4 the longitude fought for, of 
all ſuch places to which the ſhade of the cock among the prickt houre lines yceldeth the 'houres. Noweto 
know what countries lie vnder that longitude, you muſt repaireto Ptolomees, Apians, orany other mans 
rables(you think beſt)of regions,cities, prouinces,G&c.and ſeek howe many places you can finde of the ſame 
longirude,write them in ſome yoide roome of your diall, for to all thoſe doe the prickt houre lines ſerue. I 
have ſought in Apians tables called Abacus regromum & can find very few of or neere this 314.long. whereby 
it ſhould ſeem thar either the wor!d is not much diſcouered on that coalt,orels that the Sea is largethat way! 
only theſe I noted out of CarrhagaTrſulalying in America, whoſe longi.I find 3 15 .deg. r0:min. which is very 
neere.Alfo another [land in .americacalled Spagnolia, where is greatitore of Guiacum,whoſt middeſt is ih Jons 
gitude 315.deg.Alſotwo other partes of Americain the land of Peru,called MonranaiAtrisfima, in longi. 7+ F 
Ge (aput deſtads z 1 7. Which are neeteenough ſothey exceed not 3.deg.all theſe Lyrite in this diall, Too bee 
Thorr, youſee that when the Sun giveth 1 2.of clock to ys it ſheweth rg-any of thoſe places, but 8:of. clacke 
among the. prickthoures,6& this 1s 'that whichin my +. book 1 2.cha.I mentioned. You wil ſay.perhaps - 4 
all thefediffer in-lat: Thar is.not hete materiall,for the long.only maketh the difference of bores, V Vehthe 
Jatir. may cauſe the Sun xo riſe. & ſer ſooner orlaterin one of theſe places then an other, yet keepe they.one 
ſight of their houres.Burif you will ncedes knowe to what countrie this diall ſcrueth, both in reipe&gtlon- 
$itudeand latitude,ſeeke in the tables whether anye of theſe places before eos pe 1a latitude equall 
| Lo 
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tothe walles eleuation or height of the cock, vz, 212.deg,& the ſameis he whs you look for:you ſhalfind 


Caribega infula in lat. 22.deg.15 .min.which is neere enough toſerue your turne, 6 ſol leaue you. [Note thar 
an-this figure becauſe the line of deflex.tell our iuſt in one of the houre lines, therefore all rhe pricke houre- 
!! lines of necelsitie fall in the reſt of them,by which meanes I neede but ſertoo nevy figures (eruing the 04 
"WAY if Ther countries,and it is done. | 


| Chapter 37. 
How to place «flat repreſenting the horiz.on of any countriecitie or place in the 
worlde both according to the longutude & latitude of the ſame. 


A*® it is a pleaſant thing by the laſt chap.to fetthe houres in your dials too the longit, of other countries 
>. Awhereto they ſerue:So no doubtr;it is as pleaſant,or rather more pleaſant ro know how to make a bo- 
_ dy,which ſhal haue divers flats ſtanding both co the long1.& lati,of what places you wil nominate. For 
if you make a body repleniſhed round with ſundrie flats as well reclining inclining,&c. vniformlie as the | 
moſt do, itis achaunce if any of them anſweare any fpeciall place you dehire eitherin long.or latie. To per- 
forme this matteris harder then a man would take it for:it ſpent me ſome ſudie at the firſt co compalict: 
but now I hope to lay it open enoughto thelearner. Admit therfore that I were to make a bodie of lundry 
flars looking every way ſome vpwards,ſome downwards,ſome this way, ſome that way, as in times paſt I 
haue done with great labor of lecking the angles: which now by help of my Jewel I con'd do with more caie, 
and that in the ſame body 1 would place one flat exactly lying parallel & levell with the horiz. of Rome, 
108 1; CHA that it might be ſeen how that horiz_.lyeth vnto ours ; the firſt thing 1do,1 go ro Prolomes or Aptas tables 
TEAM: FIT! Where Ifnd the long.of Rome 37.deg.almoſt the lat.41.de,40.mi. Our longi.here at Reading is 14. well 
Bil hi |}! neer, ourſat.5 15.deg. then taking 14 out of 37.there reſteth 23.deg.the difference of long. of Ronic fro 
Yi OAT Reading, &'rhart Eaſtwards,bicaule that log. was greateſt. Theſe had,you ſhal with waxe fixe the label! 5 1 
WR ||. = .deg.vnder the zenith point ofthe reere lefrwards, which point repreſenteth the pole, & rhe latelthc Finirop 
|  Jbk | {erto our lat.that done,count among the ax.i.from that parc of the /in.b wheretothe labelis fixcd the differ, 
Wi) .- of long.v;.23.deg.& on this 23. azi count trom the zenith point downwards,the lat.vf Rome,vz. 41. 40." 
| JIG there make aſure prick with inke,for in that that the ſaid 23.azi.ſtanderh for the meridian or ci-cle of lon- 
{ 100-- G gitude of Rome,therefore that prick being that it boundeth the poles eleuation ,there muſt needes bee the 
North point of the horiz.of Rome. Now forthat this 2 3.a{(i.commeth in tbwardsthe center, therefore hys 
pole zenith or Nadir muſt needes bee the 2 3.deg.ot the fniz, beyond the center by the 5 .bo.24.ca.And be- 
cauſe the poles {enith & Nadir ofthe merid.of any horiz_.lye in the Eaſt & VVeſt points of the ſame hor. 
therfore the ſame 23.deg,of the finir.to coiited beyond the center ſhall here be che Eaſt or V Veſt point of the 
hor. of Rome, &in truth muſt needes be here the V Veſt point if you conceiveir as wel as I do: wel then, ha- 
uing two pointes of the horiz.ot Rome, vid.the North point being the pricke made withinke in the 23 azt. 
& the V Veſt point being the ſaid 2 3.deg.of the finir.you ſhall turne about the reer & label fixed together as 
before,till you ſee ſome one merid.of the mzrer to cut both thoſe points which you ſhall fir:d roo bee the 1 7, 
. merid.counted fromthe axtree. This 1 7.merid. with his march,v:.the 1 7.merid.on the other fide of the ax= 
tree, without all doubt repreſent the whole horiz.circle of Rome even as in the 4..bo.g,ca,two merid. made 
ypalwayes the whole eclipricke circle. Thus your eve! beiengin an cxcellent conſtitution for perfour= 
10 mance of this chap. you ſhall count the degrees of the ſaid 17.merid.from the ſaid pricke1h the 23.2:imuth, 
RING which is there the merid.of Rome vnto our merid. being the {i=b,which deg.end in the pole poitr of the 14- 
WAA 1 | zer which here is no pole but an interſeRion, you ſhall finde them 16. which are the quantitie of the deflexion 
Wl 1'e4 lt of this dyall by the def.in the 27. cap. then from the croſsing of this 17.merid. with our merid. being as L 
P0063 ſaid the pole counting on his ſaide match merid. videlicet, the 17.merid.vnder the axtreerill he croſle our 
1 RET | horifon being here the labe!, you ſhall finde 24.degr. & better, which 1s our meridians aſcention in that Far 
MO YTON TH Which ſhalbe here ſer tothe horiſon of Rome, bur both theſe angles are more then bargaire : for the drifte 
"117108 of this chap. was no more bur to get the declinaris & reclin. of this propoſed flat, which you ſhall alſo now 
Ik; haue & thoſe intothe yantange.Reckon therefore the deg.of the labe/between the limbe & thelaſt interſec- 
4 THR tion of the ſaid match merid.theſame you ſhall find 23.deg.thecomplement whereof, vid.67. being the de. 
i 440.108 of the labe! berwenethe ſame interſetion Ge the center of the 7evel,is the declination of the baſe line whiche 
Wa mult needes be Eeſtwards from the South, becauſe Rome lyeth that way from vs. Noyw for the reclinaticn 
Wt}; ofthis flat you ſhall from the ſaid laſt interſeRion in the /:bel count on the ſaid match merid.to the pole be= 
| ic:g a8 is ſaid 24.de. and ſo rownd thence by the deg.of the other 17.merid.tyll you come to 9o.w hichen- 
deth at 66.deg.thereof counted from the pole:direQly over that 66. degr. make a pricke with inke cn the 
R+cce, then turne abour thejreere Ge label! ſti] fixed till the labe!lye euen with the EquinoRall ine, & there yout 


fi of | Wy: | ſhall finde the 2 2.>merid,connted from the axtreetocur the ſa'd prick laſt made in the reer ouer the (aid 65 
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or rather go.degr.whoſe deg.from the ſame prick counted to the pole,are 715.the reclination of this flae 
ſought for:the complement wherof being the deg.of the ſame 225.from theprick tothe label,v;.13,deg. 


is the mounting of the ſame flat aboue our horix,,in his baſes perpendiculer.”Thus in end(fince the declinar, 


is found 67.deg.& thereclination 715,deg.)[ concludethatto placea flat here at Reading, leuel or parallet 


with the hori{.at Rome,that is to ſay, to agree with it both in longi.& lat.the ſame muſt be a South far de- 
clining Eaft 67.deg.redlining 715.deg. which by the 2 2:6 2 3.chap. you may eaſily knowe too ſet,and by 
the 23, make thedial rhereto,and by the laſt chapter place the houres of Rome. | 
 Bytheway notethus much that though in the conſtitution of the ewe! by this chap, the pole point of the 
mater chaunced aboue the [abell,yer you ſhall in the like working manic times hndethe pole fall cutto bee 
vnderthe 1abell.In cuery ſuch caſe that which here being aboue the late! was your meridians aſcenſion, ſhall 
then bee your meridians deſcenſion being ynder the lebe many ſuche like notes you fhall finde by your cwn 
praciſrand induſtrie,” EN — ; 
FROTArY Chapter 
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Toperfourme the ſame by ſphearicall triangles. 


| O bring you in vſe with ſphearicall working by triangles, I take this needles paines, firſt make your 
platform as here you ſee, A B C D,jis our merid.A B the axtree, A the North pole,C D the Equi.E F 
; our horizon, K our zenith, E North, F Sourh,the center Þ Eaſt and VVeſt, E A our eleuation,vz.5 1- 


: .deg.C L the difference of longirude,yz_.2 3.deg.A G theeleuation at Rome,vy{.40.degr.40, min, Grb® 
North point of that horizon P H equall roo CL, and 
therefore H the pole Nadirof A LB by the 5, booke 25. | ) 4 Wm. A 
chap. being allo the V Veſt point of the horifon of Rome: | "2 

I drawerthereforea circuler line by ame from G to H,and 
beyonde letting him to croſfſe E F,ſome where ataduenture D/ 
in Q:This circle GH Q.. if hee weretruly drawen repre- 
ſenreththe horizon of Romein his right cituation to ours 

Now then I reaſon thus G L,being the complementof A G FR 


muſt needes be 48.deg.whichby the 4.def. denominateth [F | 

che angle G H L,to the which angle D HQ iscquall by the Q. WS 4s 
5-Theoreme:then the angleD H Q, v{.48+.taken out of : 

a ſemicircle,vz..D B C leaueth 131.7.degr.the angle Þ H 
Q2p angleDPFis 38 5 .de.the EquinoRtials height aboue 

haue you aſphearicall triangle P H Q,, whoſe two angles | C 

HP Q 387.deg.andÞP HQ 317.deg, are knowen with I OT 

the fide lying between them,v4_.P H,23.deg. wherfore by 

flar propoſed,and the angle H QP (which by the 4.def.is denominated arigo,deg.fro Q by R T to be 18 
Z,deg.the flats mofiting aboue our horizon E F,wvhoſe complement T K,js his reclinar. ſought for. I mighe 
by this figure gerthe deflexion & aſcenſ10n,bur they are cafic enough by the 2 60x 27.ca, now the declina= 


E F,our horizon Þ H is2 3.deg. as before. Heere therefore 
the 5 .bo. 17.ca.you ſhall find the fideP Q ro be the 6 7.deg.which is the declination of the baſe line of this 
tion and reclication are had. 


Chapter 33. 


To deſcribe aials to al maner of declinmg walles,and alſo to all Faft and Weſt reclining and in- 
 clining flats more at plaeſurethen yet hath been ſhewed without foreknowing the 


angles of cleuation or defle xioz, 

Wo wonderfull is the copie of operation by this inſtrument rhar itis ſtrange ſo much matter & ſo great 
varietie ſhould be coprehededin ſo imple athing as it is to behold. Truly I am ſo drenchtin the bowels of 
this level that I know not almoſt wiiich way to turn me,or whe to determine an cnd.For being now re- 

die ro ſend theſe 6.bo. to the preſle;there ſodainely commeth into my head a farre eaſter courſe for all decli- 

ning reclining & inclining dials of what ſort ſoeuer: which for the moſt part are very troubleſom by the 19. 

20.& 28,c.in numbring the houres from the new found meridian there. Verily were it not that I challenge 

the firſt invention of the tormer way,[ might here euen bluſhto think what a compaſle,I haue fetcht what 

extreeme paines & ſtudie it hath coſt meetoo atchieuethe ſameeuen by the racking of the ſpheare as I may 
termeit.B"* it 1s written of a greatclerke, facilins eſt addere nuextis qua de nouo componere ,wWhich ſhall be a ſufficier 
rutele for . :in this behalf.Neither am I to be more aſhamed ofthis then all other writers before me euen $ 
princes of Aſtronomie as ſom of them haue been rermed,are to be reproucd in thart all they haue notraughe 
to make theſe buſie kind of dials by the vſe of either the Spheare, Globe, Aſtrolabe or any other inſtrumenr 
as wel as they hauethe other 2.ealie & ordinariedials.But now to the matter,firſt you ſhal ynderſtand thar 
ail declining dials, whoſe making are taught in the 19.and 20.chapters, and all Eaſt and VVeſt reclining 
orinclining taughtin the 25 .cap.are in maner all of one ſort,that is to ſay,their flats repreſent circles of po=- 
| firion ro ſome onelati or other: as for example,all our declining walles repreſent circles of poſition to the 


3 8>.South latir.euen as our Eaſt & VVeſt reclining flats are decli. walles to the ſame 3 8— lati.as inthe 25, 


cha. ſhewed :to al flats of both theſe ſorts you ſhal thus preſently make the diall without reſpeReither of e= 
leuation or deflexion,which in all my other cap. muſt be foreknowen. And for your better inſtruction I wil 


cre ſhew to make in this maner a diall ro the South decli. wall Eaſtwards 165.de.mentioned inthe 15.c. 
V Vhich todol place the fnirto ourlat.vz.s 17.deg-ynder the pole, then from the zenith line towardes the 
limbe | reckon vu the finiter 16, .deg.rightwards,there do I finde the 165,2zimuth," whicherepreſenreththis 
well propoſed,or more plainely,the great circle or hocifon in whoſe flatthis wall Iyerh,& isthe 1 65..circle 


of poſition,to thoſe that haue the South pole 38+.de.cleuated,which being found let him there reſt awhile, 
And nowl muſt haue you (fince I can aſſure you that euery ot the dials of this ſort are oblique dials) roo. 
call to remembrance the def. of an oblique diall mentionedin the 3.chap.& the grounds & reaſon whece 
his lineaments.proceed there alſo ſhewed:& then if you returne again with this imaginationto the ſaide 16 


=aZi,where weleft,you wil be redier to tel meethen I have been hitherto to tel you, thatthe yerye houre 


lines alreadie on your 7evel diſtinguiſhed by fifreenes,muſt needes deuide the ſame 162: .azimuth intoo hys 
horizontal! ſpaces feruing this diall : ſince yhe limbe is Kill in this conſtitution our mexid. from when = the 
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houre ſpaces in all dyals muſt be counted. VVhereforeto go on : becauſe in South declining dials the South 
pole 1s evereleuated, and in North declining, the North pole,therefore it ſhall not bec amifle tyo turne a= 
bou: the reeze that this enith and Nadir may chaunge places to the intent you may as well reape the rea= 
ſon as driueoa your diall. For thcre belongeth yet morechynges too bee oblerued and foreknawen : of 
whiche this is one generall. You muſt knowe although I heere teach too deſcribe your dials withoucr firſte 
ſeeking rhe angles of elcuarion and deflexion : yet for the height of the cocke and his place you muſt, the di 
all tiniſhed,craue their acquainrance,and in the meanetime haue a great regarde of them,of which too bee 
fully inſtru&ed,fickt you muſt norethar on your 7evell any two azimurhes lying on eache tide of the Zenith 
line,like diſtaunt from it,doe by proſpeCtiue reaſon make vppe and repreſent one whole great circle of the 
ſpheare, as in my ſeconde booke and the one.and twentie chapter, haue ſumewhat largely touched, whe= 
Ther reſort, ſo thatthis ſaid 16 =.azimuth with his matche beyng the 16>.az imuth counted from the zenith 
line on the other fide doe make vp the whole hori{on or great circle, wherein this iyall Iyeth, Next to this, 
fince you knowthar the {imbe repreſenteh the meridian of our horizg.0n,G that,as I haue often betore ſaid, 
cuery wall or flat hath a meridian proper to himſelf lying among the reſt of the meridians, you ſhall know 
that the level! being ſet to the conſtitution" of this _— the ſame his meridian as wel ih this wall as any 
other flat, which you wyll make any dial to, by the inſtruction of this chapter Iyeth alſo betweene the zenith 
oint of the rect,and the neecrelſt croſsing of the axtree line, with your propoſed a{imuth, for whiche cauſe 
all the houre ſpaces gathered on the ſame ag imuth from the 4_enith point of the reere rowardes the axtree, 
of neceſsitie muſt -in your dial be appointed and ſet fromthe-1 2. a clockeline,towardesthe line where the 
cocke ſhall tande,that is to ſay, V Veſtwardes of the plumbe line in this diall, becauſc*he declineth Eaſt as be- 
fore is ſaide,or Eaſtwardes it hee had declined V Veſt. Theſe circumſtances ſettled in your minde,then come 
wee neere to the matter,'hirſt drawe«on this wall a plumbe line, vz. A Bin which pitch the center of your 


diali yz,.C,wheron deſcribe arounde limbe bigge enough for your diall, and within jt a blinde circle equall 
to your lewels limb as you are wont : This done,f(et the finirorto our Jatitude,vz. 5 1 $. his Zenithe poynte 
downewardes towardes the South pole,as before is ſaide: and from the Zenith nj towardes the axtree 


looke where the next 15 .houreline(counted from that-part of the /imbe where the Zenith point ſtanderh) 
doth cutthe ſaide 165.aZimuth,and you ſhal find theron g.degrees for your firſt houres ſpace towardes the 
cocks place, which by help of your bliad circle you ſhal (erin this diall V Veſtwards of the plumb line ; That 
done,looke againe howe many degrees of the ſame 16+.azimuth are cut by the nexte diſtinguiſhed houre 
line of the marer you ſhall finde 1 $-.tor the ſecond houres ſpace:Jlikewiſe for rhe third 2 7's for the 4. 39. 
for the 5 52.for the 6.70. then can you go no further, except you turne againe your reete, that hys Zenith 
and Nadir may chaunge places: In ſo doing you ſhall get for the 7.houre 93. deg.forthe 8.118 = beyonde 


eight neuer goe in our countrie : All theſe ſpaces you ſhall by helpe of the blindecircle ſex 0n'the VVelt ſide 


Toa South wall declining Eaſtwardes 
16=.deprees, 


Zenith. 


VVelt, 


» | | 
© 
"' 
le 


Nadir. 


ofthe plumbe lineof this diall. Then for the houres on the other fide, you muſt Iooke to the ſaide matche 
azimuth that is the 167.azimuth on the other fide of the Zenith line , & you ſhall find the ſaid firſt houre 


line to cut on, him, 107.deg. counted fro the Zenith point:the ſeconde houre line cutterh 2 3 >«degrees,the 


thirde 40.degrees,the fourth 605,degrees,thefifth 36.5.degrees, and ſo foorthif ncedewere, Bur ſince all 
walles ſerue but to 1 2.houres,therfore howe many hourez of the one fide of the plumbe line neederh aboue 
G.the other tide hath ſo many leſſe, notwithſtanding you may thus pur the in round if you thinke Kore isn@ 
fore. Theſelaſt hovres being put in by help of þ blindcircle onthe other ſide of the plumb line deſcription 
of this diall is finiſhed. For the height of the cock & his line of defle. look the 16,07 1 7:6a,& pertorm that, 'y 
hat 
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hath beene before ſhewed, or rather if you willto the 1 8. Chapt. whereby you Ihall neede go no further then 
this preſent conſtitution of your 7ewelfor your whole Dyall cum pertinentia, For if accordingto.the.inſtrution 
of theſane 18.Chaprt.you reckon on the Finiror from the left part of the Limbe inwards 165 deg.there ſhalbe 
the pole Nadir of the ſaid 16 azimuth lying rightwards of the x enith line, I fay hispole Nadirin reſpe&t of 
his face beholding the ſouth pole, and at this ſaide 1 6- deg. of the Fmnitor, you ſhall finde to cut the 30Z meri- 

' dian counted from the Limbe, which in truth is the meridian of this declining wall wherefore following bim 
rowards the ſouth pole you ſhall finde him to croſſethe ſaid 165 ayimuthin the 1 2> deg. from the {enith 


Point of the Recre, which by the definition in the 27, Chapt. is the quantitie of the angle of deflexion. And 


the deg.of the ſame 205 meridian betrweene this croſsing and the pole being there 3 64 deg. 15 theleuation of 
the ſouth pole abcue this wall, and is the height of the cocke, All the premiles you ſee performed in this pre= 


ſentfgure. 

In the verielike manner ſhall you worke, forall Eaſt and Weſt flats reclining or incliming,mentioned in 
the 25 Chapt. but that inſteede of the Fimrorthere, you muſt here place the <enith lineto the latitude, And 
ſo doe the a(imuthesſerue your turne in rhayyery (elfe ſame ſort,as by this Chapt.compared with the 25 .you 
ſhall moſt plainely vnderitand, the baſeline of the bancke or flar, being 1 2.of clocke: note that the ſaide az i+ 
murb wich bis match muſt for Eaſt and V Veſt rechning Dyals be counted from the Limbe, 


Chapter 34. 
Toreauce all reclining and inclming flats declining unto Eaſt and Weſt,reclming and 
rclining flattes to ſome one latitude or other, and thereby moſt | 


eafily ro make the Dyall. 


He reclination and declination of any flat being propoſed or elſe taken by the 2 3. Chap. you ſhal ther- 
by get the angles of eleuation and deflexion as 15 taughtin thee26,6 27. Chapt.which had, if you finds 
there the North pole eleuated then by the 25 . Chapr.if ſouth pole, then by the 16.17.or 1 8. Chap.you 
may as caſily by the ſaid angles of eleuation and deflexion ger the latitude and reclination, asin the 25 .chap. 
by the latitude and reclination,you got the deflexion and eleuation,and that in this manner, Reckon the an= 
gle of deflexion ginen on the Limbe of the Reere from the zenith point,thereto Jay the Label ywvhereon from the 
Limbeinwards count theleuation giuen,and the azimuth there croſsing the Labe!counted from the Limbe js the 
circle of reclination, whoſe degrees to the zenith 15 the latitude, wherein that reclination is to be taken that is 
to (ay the latitude of that countrie whereto the flatte propoſed ſhalbe an Eaſt or W clt, reclining or inclinin g 
fat, or more plainely where the ſame flatIyeth in one of the circles of polition, ' 
For Example the bancke at Aldermarſton his reclination found by the 23.Chap.tobe 5 6.deg. and his de- 


clination in his baſe line 7$;- deg.whereby in the 26.and 27. Chapt. his eleuation was founde 35+ deg. and 


his deflexion 2 8.deg. By this eleuation and deflexion,you hal finde in what latitude this bancke were a bare 
Eaſt or Weſt reclining flat, and how much that reclination there ſhalbe. Recon firſt the deflexion yz. 28. 


degrees on the Reeres Limbe from the zenith point, thereto lay the Zabel,whereon count the eleuation vz. 35 ” 
_ deg.inwards, and there ſhall you finde to croſſe the Labe/the 56= a\_imuth counted from the Limbe, which I 


ſay is this newe reclination ſought for, and the degrees of this 5 67 a imuth from this croſsing with the La- / 


be1to the zenith you ſhall finde 445 deg. the ſame isthis nevy latitude ſought for wherein the ſaid bancke is 2 


welt flatte barely reclining 5 67 deg. which being had after the line of our meridians aſcenſion andthe ling 
of deflexion are placed onthe banckeas in the ſaid 28. Chapt. is hewed:you ſhall inſteede of the Finiror even 
23s was done in the 25.Chapt.ſet the zenith line to this new latitude,that is to ſay 447 deg. vnder the northe 
pole leftwards. And thereby the interſeRions of the 24.diſtinguiſhed houre circles of the Jevel with the ſame 
56 a{imuth, and his match azimuth perſue the making of this Dyal in all reſpeRts as in the laſt Chapt.you 
cid, placing the houres in this Dyall from the line of aſcention being the 12.0f clocke line,as in this laſt chap, 
you did fromthe plumbline, and it commeth to the very ſame effect with the 28. Chapt. but with more eaſe a 


reat deale,as by experience you ſhall trie, Sg ho . 
: In the verielike —_ may you performe inclining Dyals declining, taking a ſpeciall regard bythe con 


ſtiturion of the 26. Chapt. which poleit eleuated, 


Chapter 35. 
Todo the ſame ſomewhat eaſier. 


fle&ion of any reclining Aatte declinin g,before you can worke your feate, and knowing the working 

of the 26. Chapter ro be in ſome reſpe&t croubleſome , I chought good to beate about for ſome better 
way for you,andthus much have I founde: After you haue taken the declination and reclination of any ſuch 
flat by the 23.and then ſer your 7evelto the farſt conſtitution of the 26 . Chap. you ſhall eaſily thereby ſtreighe 
finde your meridians aſcention , and your meridians mounting, which two note in minde, and rhen ſet the 
Labe! to yourlatirude fixed, and aboue it towards the pole place the zenith point of the Recreas much asthe 
meridians mounting commerth to, and there marke where thaalmicantare counted from the zenith equallto 
the meridians aſcention doth cur the Labe!, for the azimuth meeting him there counted fromthe Limbe ſhew= 


eth the nevy reclination ſought, which with his match repreſenteth your deſired horifon, And the cevith 
poing 


P Ecauſein the working of thelaft Chap.I referre you tothe 26.and 27. Chap.to ger theleuation & de- 
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' Point ſtandeth there ynder the pole to-your new latirude by which meanes you may proceede as in the 31. 
and 34.Chapt.is ſhewed. As for example in the ſame bancke. | | 5 


By his reclination being 5 6.deg. and the declination of his baſe line being 78=deg. found in the 23.Cap» 
Iplaced my leweclin thefirſt part of the 26.Chapr.to a moſt exccllent conſtitution repreſenting the ſame and 


euery neceliarie circle thereto belonging whither you mult repaire : and there ſhall you finde thar the zenith 
Point was 11> deg.from the pole, where we finde the 5 6,44 imuth repreſenting this bancke, whoſe degrees 
beryweene his croſsing with the axtree and the zenith of the Reece which I called the meridians aſcention, were 
33 = deg.and thedegrees of the axtreeline betweenethe ſame croſzing and the Limbeor pole point of the Ma. 


Fer being in truch our meridians mounting were,7= deg. if I had made accoumpr of them there, but I then 
had no yſe for them. Theſe had which you may alwayes haue without any paines for the looking on, I firſt 
ſee the Latelto our latitude v{.5 1 ; deg. vnderthe pole, then aboue the Label I ſer the zenith of the Reere equa 


to our faide meridians mounting v{. 7 deg.towards the pole , ſo is the poleeleuated abou ir 447 degrees» 
and is our new latitude deſired. Then counting from the < enith of the Recre among the Almicanrarcsthe 
quantitie of our meridians aſcentionvz. 13; deg. I finde the ſame 1 3; almicant. to cut the Labelin the 1 1 = 
deg.from the Limbe, which intruth is the complement of the declination as in the 35 1. Chapter it was, from 


which this conſtitution now dittereth not: buc now in the ſamecroſiing of the ſaide almicant. with the Label 
ou ſhall finde the 5 63 azimuth to cur being the reclination deſired; So that now if you keepe the Lenith of 


the Reete fixed, you haue him readie placed atthe new Jatitude euen as he was inthe laſt Chapt, and the 5 67 


at imurh your deſired horizon, wherefore let the Labelnoxy go his way, for the reſtis to be done withour him 
by the 3 3. Chapt. | San 2 

" ow than if * Keede of the meridians aſcention among the almicantares you had here numbred on the La- 
bel the bale lines declination v{.785 deg, from the centre , or his complement v4... 115 deg, from the Limbe, 


there had you found the ſaid 5 67 azimurh without reſpeRing the aſcention, 

| Noe alſo when by the ſaid conſtitution of the 26. Chapr.you hal at any time conceive that your meridi- 
An is depreſſed vnder your hoti{on as in diverſe cafes it happeneth, then that which heereis the aſcention is 
calledthe deſcention, and that which here 1s the mounting 15 then the deprefsion., And in every ſuch caſe the 
Jeaith of the Reereis to be placed ynder the Labe/as here it was aboue. | 


Chapter 36. 
Toperfornse the' 31. Chapter ſomwhat more eaſily or at the 
leaſt more pleaſingly. 


[rſt ſet the Finirerto the latitude of the place propoſed , whoſe hortzontall flat you defire to ſcituate,then 
reckon inwards among the meridians, the difterence of longitude, and the meridian ſo found ſha! cuc on 
the Fmitorthe angle of deflexion of rhe ſame flatte in this our countrie, even as in the 19. Chapr. the de- 
fexion found the difference of longitude, which had I reckon this deflexion on the Limb of the Reece from the 
{enith poinr, thereto I lay the Labe! whereon Icount againethe latitude propoſed inwards,and there crofleth 


the azimuth ſhewiog the polition rechnationasI1 may terme it. And the degrees of the ſame azimuth be- 


tweene this croſzing and the 4enith point ſheweth the yes laritude, that isto ſay, the latitude where= 
in the horizon of the place propoted is an Eaſt or Welt reclining fatte equall to this reclination founde or 
more plainely wherein he lyeth 1n that circle of poſition, ſuch a one as in the laſt rwo Chapters are mentio- 
ned; VVherefore taking this latirude out of yours, there refteth the mounting of ycur meridian if your 
latitude be the greater, or the depreſsion if the leſſe,according te whichif the Labeland {enith point be ſer in 
manner of che aſt Chapt. the ſame azimuth at his croſsing with the Labe!, if yow count thenſeto the centre, 
findeth out the baſe lines declination of your propoſed flat, and from the fame croſsing to the zenith poinx 
your meridians aſcention. And hauing nowe theſe, then if by the firſt conſtitution of the 26, Chapter you 
place the zenith line of the Recre according to this declination as thereis taught:and then reckoning from the 
Limbe on the axtree line,the mounting of your meridian found,there ſtreight meeteth you the azimuth ſhewv- 
ing the rrue reclination1a his baſelines perpendiculer ſought for. By example this will be more plaine which 


ſ1albethe example in the 3 1. Chap. of the ſcituation or placing of the horizon of Roome,the latitude there: 


cfbeing 41 yy deg.and the difference of longitudefrom vs here atReading 23.deg.both propoſed: Firſt I ſet 


the Finitorto the 41 5 latitude v2.41 - ynder the pole, then from the Limbe among the meridians I count the 
difference of longitude v{.23.this 2 3-weridian cutteth in the Finiror 16.deg. which is the angle of deflexion 
of the weridian of Rome from ours bere in our countrie, Theſe had I then reckon this angle of deflexion vz, 
16.deg.on the Limbe of the Recte from the zenith point, thereto I lay the Label, nowe on the Labelinwards I 


reckon the latitude ofRoome v2.417 degrees,and there do I finde to cut the 73. azimuth counted from the | 


Limbe which | call the poſition reclination: And ontheſame 73, Azimuth from the cutting with the L- 


bel vntothe zenith of my Reete I finde 445 degrees, which I call the poſition latitude, thar isto ſay, in thae 


countrie wherethe Jarir, is 44— degrees. The horizon of Rome is an Eaſt or VVeſtreclining or inclining 
Aarte lying in one of the circles of poſition there : therefore raking that latitude vz. 445 our of our latitude 
vz.5 17 therereſteth 75 deg. the difference, which becauſe our latitude is the greater,is the mounting of ouy 
meridian in this flatte rightly placed. Theſe knowne you ſhall firſt ſet the Label ro our laticude yz.'5 1 T deg. 
vnder the pole, then place the zenith of the Reere according to the other latitude v2.447 degrees vader the 


Gme 
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ſame pole on the ſame ſide,of according to the difference of theſe latitudes yz, nl degrees aboue the Libel 
becauſethe meridian mounteth,all commeth to one, and then marke where the (aid 73. a{imuth cutterh $6.8 
Label and you ſhall finde betiveene it and the centre of the lewe!67. deg. the declination of the baſe line of 
this latte ſought for, atid from the ſame cutting to the L:nbe is ovr meridians aſcention aboue the baſe line,ſo 
you count it onthe fame 73. Azimuth which to our purpoſe is little pertinent heere but that the 7ewe/ will 
needs do vs the curteſie, The declination of the baſe line thus ktiowne, you Nall as in the firſt part of the 26. 
Chapr. place the enith point of the Reere accordingly, and according to the inſtruRion there it ſhall winde 
from the Equinoctiall 67.deg. towards the pole, where the Keere fixed I counte on theaxtree line ircra the 
ſame pole,the foreſaid mounting of our meridian here found yz. 75 deg. and there findetocurtthe 71 z fo 


4imuth counted from the 4.enith line which is the circle repreſenting the hotifon of Roine in his right ſci- 
tuarion to ours, and his true reclination: but if by the 33. Chapt. you woulde make a Dyall thereto, then 
muit you (the zenith point being as before at the 4.4 latitude) take the ſaide 73- azimuth and his match to 
performe your purpoſe. Otherwiſe you may proceede by the 28, Chapter, or rather now by the 40. 

Norte that when you haue the poſition reclination and latitude , and thereby the meridians mounting as 
before : you may ſomwhat eafter getthe true reclination and declination by a Sphericall triangle imagined 
ſucha one as AE O isin the 27.Chap.For being that as I haue ſinſe ſhewed in the 37.Chap.the angle EOA 
is equall alwayes to the polition reclination : therefore hauing of the triangle A E O the fide A O knowne 
with the angle notright E O A you ſhall eafily by the 5.Booke 9g. Chapr. get the other fides and angle, of 
which the fide E O ſhalbe the meridians aſcention, and E A the declinations eomplement,and the angle AE 
O the complement: of the truereclination: hereof looke morc inthe 3 7, 


Chapter 37. 
1 moft eaſie and briefe way to reduce all reclining and incliming flats declining, 
w1t0 Eaſt and Weſt reclining flats to a new latitude otherwiſe then m 


the 34-& 3 5-Chap, by belpe of ſphericall triangies. 
os North. 


If 


lowing the 1ntricateſt part of the whole Art of 
Dyalliing moſt plainely performed, not thought 

of when I wrote the 33.34.6 35. Chapt, butfreſhly- 
came ynto my minde as | was bufilie occupied in cuit- 
ting the prints for this 6.book. Betterit is that it come 
roo late then neucr : I were beſt now to (ay thatthere 
be two courſesin making of Dyals, Longation and 
Curtation , as the prieſt ſaide to Baluinus in Eraſmus 
Dialogue called Aicumifica,and that it was my chance © 
to hit firſt ypon Longation,asin my 19.20.25.& 28. 
Chapters full well appearerh: and yet truely they are 
very pleſantand profitable in dinerſereſpeRtes though 
not (o redie for Dyalling as theſe & others, & therfore 
not to be reieed, yet let no mi ſtand longer on them 
then to conceive the reaſon and manner ofthem.Wel 
then, nov you ſhall haue Curtation, which becauſe L 
will make ſhort of, behold this firſt figure whoſe linea» 
ments are ſufficiently declared in the 27.Cap.& there- 
fore I needenot repeat them agaiie repreſenting the 
firſt conſtitution of, the level1n the 26.Chap, wherein I, " 
Iam in this Chapr to let you vnderſtand that the arch 

L © is ournew latitude ſought for, & the angle LO ; 
M our newe reclination mentioned in the 34.and 35. 
Chap. which are moſt eahily to be had becauſe thetri- 
angleE-A O hath all three fides knowne either by the 
yerie conſtitution ofthe 26. Chap. or by the 27.wher= 
Fore:the angleE O A is eafily had by the 5, Booke 4 
Chap.vnto which the angle L O Mis equallby the. 
theoreme and-is our new reclination defired,called in 
the 34.and 35. the poſition reclination. Then taking 
the arch A O out ot A L, our latitude there reſteth L 
O this newe latitude defired called in the 34. and 35. 
the poſition latitude. Laſtly you haue the rightangled aw. 
triangle © L M whoſe one angle notright LOM 
with the ſubrending fide O L are knowne, wheretore 

by the 5 .booke 9g. Chapt. the other ſides 6 angleſhall 

be knowne, of whichthe ſide O M is the angleof des 
flexion and LM theleuation as in the 27. is ſhewed, @s EE BYo - 7 
Now do you ſee how eaſily theſe arches and angles are gotten, of which ditietſe Chap. have before entreateds 
And'therfore me thinks the very lineamets of his re ſhould eaſily ſew him that hath re2d thereſt of my 
book of dyalling with any iudgmer,how to place theſe angles on þ dyaleuen withouty figure of the 2$.ca, 
Which notwichitanging I haue here ſet for your better conceiuing, for yho ſeing the cixcle EF M to mrvond 

So 8 


B Ehold yet againe in theſe 4. ſhort Chapters fol= 
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the flat of thebancke propoſed, and therein how the notes E O M do ſtande, will not eafily imaginethatrhe 
degrees of the arch E O being our meridians aſcention are to be placed aboue the baſe line of the bancke, as 


in this ſecond figure you ſee E A, and aboue that againe O M to beplaced for theangle of deflexion or Gno- 
mons place asin this Dyall you ſee AP. Butnow for L M you may conceiue that muſt ſtand perpendiculer 
-0n the flat, being indeede the height of the cocke as in this Dyall you lee. 


Chapter 38. | 
A briefe note how Eft and Weſt reclming orinclining Dyals are to bo 
maae two ſeuerall wayes. 
Fro farit placed all the angles on your Dyall, as in the laſt Chapter, you ſhall forget thatE N F 13& 


South declining flat reclining V Velt,as in the 2 3.Chapt.he was found to be:and that A Lis your la- 
| titude,and K E N your angle of reclination as it was in the'2:7.and 28.Chaprer. But you ſhall nowe 


take O L to be your latitude and the flat ON P to bea bare welt reclining flat according tothe angleKON 
or K Þ N, wherefore if nowe you take your lewelin hande, and coutit on the Limtethereof the latitude O L 
From the pole towards thequinoGtiall, and thereto lay the zenith point of your Reere fixed, and then — 
-Qutthe a{imurh counted from the Lewbe equallto the angle K O N your new reclination, orke your Dya 
by him and his match a{imuthin all reſpects as in the 3 3.Chapr, is ſhewed. 


*hzno$ 


Weſt, 


If this way like you not,or that you deſire yariety,I wil here ſhewyouto makethis dyal by the-5 Book 1. 
Cap.after another ſort. Firſt therfore for as much as all Eaſt or VVelt reclining or is Sm LT Its 


howſoeuer ſeene or imagined,are verie declining wals to that countrie whoſe lat. is equal tothe comp k 
'©f rhe (ame latitude as have ſaid 1n the 25.8 32.Chap.and by the 13.preamibleis Ai wanifel)-therfore 
if you conceiue not or like not of the making of the Dyals to theſe Eaſt and V Veſt reclining or inclining 


Hats you may ru:ne them plainly into declining walles. As forexample ; finſe the latitude O Lis 44x and 
the angle K O N 567 deg. asin the 34. Chapt, is ſhewed, you ſhall take the complements of them both, 
and the firſt yz. 45 © deg. being the complement of 4.45 ſhall be the latitude wherein ON P is adeclining 
wall o being the zenith there, And the complement of $67 degrees being 3 3+ deg. is the declination of the 
wall repreſented by the ſaid ONPin the ſaid 45 5 latitude, and that weſtwards if it were material Bur finſe 
the angles of E O and O M beal redie placed on the flar,therefore it needeth norto ſeeke ſo carefully which 
way ſuch a wall teutd decline in that 445 £ latitude, becauſe which of the 4. wayes ſo euer hee declineth the 
degrees of the houres will ſerue as I ſhewedin the 20.Chap. And now laſtly if you do burlay before you the 
figure of the 5 .Booke 18, Chapt. ttere preſent, and imaginethe arch B D to berhis foreſaide latitude Vee45oL 
and the circles Z A Y to bethis wall declining 344+ deg you may by the ſaide 5.Booke 18; Chapr. make the 
D7yall without more teaching inall reſpeRes as there was ſhewed, = qo 


The Mathematicall Iewell, - 6.Booke: 
_ Chapter 39. 


How to make a diall to any Eaſt or Weſt, reclining or inclining flat, by belpe 
of ſpherical triangles moſt eaſily. 


which doubrieſie is {inguler good, but that my example there is a declining dial,orels to reduce the ſame 

to a declining wall by the complements,jt may be that firſt you vnderſtand not, and the ſecond you vt= 
rerly miſlike, Therefore 1 wil here briefly teach you ro performie the Eaſt and V Veſt reclining after thetyite 
booke 18.chap.in other manner then in the laſt chap. ſhewed, whereby you ſhall not chooſe, but fullye to 
ynderftand the 3 3.chap. Therefore bchold rhis Figure and imagineB D to be your new poſition latitude me- 
tioned in the 34-35-and 37.chap.videl.44-.deg.and let the circle B BB C repreſent the new poſition recly- 
nation mentioned in the ſame chapters, reclyning from the Zenith A, according to the arche A BB, beeyng 
5 65.deg-Here may you beholde on this Figure, being bur a poore platforme of your pretence, in what man= 
ner the houre circles of the ſpheare doe cut your propoſed flat B BB C, The diſtances berween euery inter 
ſe&ion are to be had 1n allreipeRes,as was done 1n the faide 5 .booke 18.chap.the, caſe being but a very Iit 
tle altered, For in ſteed of the arch D A, which in working the (ame 1 +.chapt Rock on the Limbe of your lew- 


Eaſt, 


E Or as much as in thelaſt chap.to makethe Eaſt or VVeſt reclining diall,l referred you tothe 33. chapr. 


ſpace on the arche A. 2, ſo heerethe ongle DB BB is common to the tynding of euer 
on the arche B BB 2nd beyondeif you lil 


$3 565: > 


find that the working it ſpherically in this manner, ſhall differ no1ot from the working of the 33. chap. re- 
menubring this rule in general,looke whereabquts on your platforme,or on your Jev-!you ſee the houre cir=- 
cles to cut your flat or horjzon propoſed thickeſt or neereſttogether,thereabours bee ſure the cocke or Gno=- 
mon miuft ſtand as here you ſeethey doe betweene B and BB, which I note becauſe you may be ſure that thoſe 
houres from BrowardesB B are in your diallto be placed from our meridian,being the 1 2.a clocke lincto« 
wards theline where the cocke muſt ſtand. | | | 


—_ Chapter 40, | 
3224" Moſt excellently and eafily to make dialles to al maner ofreclining or inc lining 
21 flats declining bythelewell and belpe of ſpherical triangles. 


. TKnowe ſome willthinke it a great toyle when he hath'reclining or inclining flats declining, to ſeekenewe 


. | poſition Jatitudes and reclinations by the 34.35.or 37.chap.and ſo to goe to worke, the next way abour 
South= 


. by Logation lane;to ſatisfierhem,l ſuppoſe the flat Y FF Zin this -7Y to be a North flat reclining - 
| Wards 
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;732 The Mathewaticall [ewel. 6.Booke. - 


wardes according to the quantity of the arch A FF,vz.30.deg. declining Eaſtwardes as much as the arche B 
= wy 3. 
oe you ce A 
FF is perpendiculer on the circle Y FF Z,by the 3.def.the angle FF A Cis equal toEE A B, being the cw 
nation, y{.40.deg.by the 5.theor, Here now haue youthe right an gled trian gle A FF AS, whole oneude 


1 Z being the baſe line of this fat, and EE the pole zenith of the baſe. The firſt thing you 
Fre the angle D AA Z,and the welt AA D:both which you ſhall thus eafily find. The arch A 


Eaſt, 


FF js knownto be 30.deg.and one of his angles not right FF A AA 40.deg.knowne, therforeby the 5 .book 
g9.chap.the angle A AA Z ſhalbe knovngand alſo the ſide A AA which added to A D-maketh the whole arch 
AA D knowne: both whichhad,this chapter is caſily performed euen in maner of the 5 .booke 18.chap.For 
inſteed of rhe afch A D,which in working, the ſaid 18.chap. you placed on the Limbe of your levell between 
the pole point of the marer,and the zetith point of the Reet,you ſhal here place the arch D AA. And there the 
Reere fixed letthe angle D AA Z behere the common anglero all the houres of the arch AA Z, euen asin the 
ſaid 5.book 18.chap.the angle B A Z was common to al the houres of the arch A Z,Likewiſelet D AAY be 
here the coramon.angleto all the houres of rhe arch AA Y,cuen as there the-angleB A Y was commonto al 
tie houres of the arch A Y inall reſpeRs as Itaught in the laſt chap. forraking the angle Z AA D our of 180. 
there reſteth the foreſaid angle D AA Y, known by the 5. theoreme. you miglt haue gorten the arch A AA, 
and the angle D AA Z.dtherwiſe,and thatin this manner,and I thinke it the ſurer way ,you haue the ſpheri- 
cal triangle A Y AA,whoſe arigle Y A AAis equali to the declinations complement, vz.5 0.deg.and the ane 
gle A Y AA 30.deg.propoſed,the tide lying berweene theſe angles, vz.A Y 15 g0.deg. known, therefore by 


the 5.booke 17.chap.the angle A AA Y thalbe found « 24.degr.whiche taken out of the ſemicircle Z AAY 


being 1.80.leaueth the angle A AA Z 56.deg.and by theſame 17.cha.thearch A AA fſhalbe found 37. dege 


| Whereto adding the arch D A,vz.383.ſ0 haue you the wholearch D AA 75 +.deg. 


And here Ithought good to'notethus much fot the credit of my 3 3.chap.chatif you reckon on the Line 
of your ievel the ſaidarch D AA,vz.75 7.deg-from the pole,and thereto ſet the zenith poynt of the Ree fix= 
ed;and therechoofing ourth? azimuth counted from the Liwbe equalto the angle A AA Z,viz.the 37.afime 


. you may by the ſame 37.aim.and his match workethis diall,a$ inthe 3 3.chap.in all reſpeRes, and yer in 
concluſion wil differ nothing from theptemiſles, | . 


Chapter 41. 


Tokyow inwhat Longitude and Latitude our horizon or any other ſhallrepreſent 
any declining wall propoſed, or els any circle of poſition 
pr of of e ad n | | 
Oad God if I ould bend my ſelfe to inuent but ſo many propoſitions to be performed on my leval as 
( Joy courts capacity could accompliſh, [thinke ſhould ſpend al my dayesin writing. For whiles Ithink 


to wake haſt roan end, farelike adogthar gocth in a whee!e hauing an endleflepathtorread,lerthim 
make never ſo much haſteit helpeth him nor til he fynd a meane to gethimſelfe quite our.SoT have noother 


- mean tO cometo an end,but euen here to ſtop and Jay a ſtraw as they ſay for this time,this chapter being en- 
- ded,which cannot but he ſomewhar pleaſurable-As ifa man yould kngyy in what longirude and latitude 


—— —_ co wo - 


ous 
on . 


The Mathematical lewell; C Bobke, | 1x79 


6ur l1otizon here at Reading were a ſouth wall declining Eaſt $0.deg; or els were the 30. clrcde of poſition : 
cuery man perhaps cou:d not performe Mr Ing omg all that which hath'byn' ſaid. You ſhall reckog 

atne deg.on the $0.azimuth counted from the 
Zenith line and the degrees of the Ame 30.azimuth counted thence to the cenith'poihr ſhall bee the Jatitude 
wherein our hortzon is the 30.circle of poſition, and'the complement thereof ſhalbee the latitude wherein ir 
1s a wall declining 30.deg. And the deg; of the Reeres Limbe berweene the Labeland the Lenith point ſhail bee 
the deflexion of the djall ro that declination and circle of poſition, Lallly,ſet the Fiviror vnder the pole accor» 
ding to our latitude, and thereon reckon inwardes the deflexion before founde, and the meridian cuttyng 
therethe Finizor counted from the Limb ſheweth the the diiference of longit, which being added-ro ours iew= 


vr latirnde on the Labe!fromrthe Linbe inwards, and lay the 


eth the longit.defired, | nts TT PS ORR 
As for exawple,our horizon here at Readingis inlongir. 1 4,in latitude 17,deg.Firſt I recks our latitud 
videl.5 17,deg.on the Label! inwardes and apply the ſame degree of the Labe!to the 30+ azim.counted from 
the 4.cnith line, which cuttcth off onthe ſaid 30.azim.6 47» deg.counted thence to the zenith pointe of the 
Reete,andin the Limbe the Labe! cutterth 46.>.deg.cofited alſo from the zenith pointy which are the deg.of de- 
flexion of which I will ſpeake anon, Bur before I proceede further, I conclude that the ſaid 64%.degr. are the 
deg. of latitude in that countrey where our horizon ſhall Izein the 30.circle of poſition counted there row- 
ardes the 4 enith as the circles of poſition are alvwayes reckoned: then if you take the complement of the ſaid 
647.deg.vz. 25 .deg.the ſame fhalbe rhe latitude wherein our horizon ſhall repreſenta wall declining 30, 
deg. yet by your lcaue you may be in doubt whether this be a South latirude or a North, but you Qiall haue 
this rule general,if you once knowe whiche pole is eleuated abouc anye South or South declining wa'l, you 
may be ſure the contrary pole is eleuated in the latitude whereon that wal ſtandeth, as here ſeeing the North 


polcis eleuated 5 1 =.deg.you may be ſure where this our horizon ſhall be a ſouth or ſouth declining wal,thac 
countrey hath a Southlatitude:and therefore this 25 . is a South eleuation. Butin what longitude withal he 
ſhal be a South wal, declining VVeſtwards 30.deg. that ſhall the deflexton helpe ys too, being 4.67.48 I be- 
fore (aide. Therefore you ſhall ſet the Fintror according to the ſayde South Latitude videl. 2 5 —-deg. vnder ey- 


ther pole, and thereon rrckon inwardes the (aide angle ofdeflexion vz.467.deg. where you ſhall finde the 
ſaid 68. meridian counted from rhe Z:mbe to croſſe the Fintrer being the ſayde difterence of longit. from ours. 
Now becauſe I propole our horizon todecline V Veſtwards from the meridian of that 25 ; .latitude,therfore 
I adde thoſe 68.deg\,to our longi. being 14.itwaketh $2,deg.the long.defired.So that heredy I conclude my 
purpoſe, aftirming that our horizon herear Reading ſhal repreſent a- South wall declining V Velt 30.degr. in 
that countrey where as the longit, is 82, deg.and the South pole elenated 25 7.deg.& you do-not beleuc me 
me,goe thither andrryeit. It is a prety walke for a recreation: wel, yet if you ſubdudt 68. out of 14.(whiche 
withour adding firſt 360, thereto you cannotdoe)ſo is it 374.there reſteththen 305.the longi.of that coii= 
trey where our ſaid hori{on 1s a South wall declining Eaſt 30.deg.the ſame latit.v(.2 FT remayning ſtil, In 
| thevery ſame maner by hauing regard of the longitude, you may knowe where itis a North wall declining 
' Eaſtor VVeſt 30.deg.lincethoſe two are bue oppoſite to theſe.” 

Note that the ſaid 30.circle of poſition is the 60.reclining orinclining fat in the ſaid 647.latit. but whe® 
ther'you will haue him Eaſt or V Veſt reclining or inclining,that ſhal you cuen as eaſily doe by taking regard 
of the differences of longitude in maner a: before. , 
 VVelthen rhoughin the 3 7.I likened my 19:20.25.and 28.chapters vntolongation,hauing ſince in ſome 

Teſpetes lighted on Curt-rion, yet commeth this fruire(ifit be ought worth)our of them : 'and they are in- 
troductions to diuers ſuch hke,for which cauſe I thought good not ro omit thus chapter although the 3 0.36. 
and diuers other chapters came wholly ofthem,aad therefore I repent not much my paynes. 


ins 


, 
\ 


' | Theconcluſion. 


Hus gentle Reader,an hundred times heartily farewel,beeing ſorye that my other 6. litle bookes of the 
| lewel be not ready to gotothe prefle with theſe:burT hope by that time theſe ſhalbe throughly peruſed to 
ſend the reſt after ſomwhat more induſtriouſly performed, feare ſome will takeit vnkindly that choſe 
bookes to come, being chiefly for the bent of this preſent time to be deſired ſhould bee kepte in. But truely I 
could not doe withall,excepr I ſhould haue ſer the cart before the horſe: ſuch hath beene my want of leyſure 
through the malice of fortune. And therefore conſidering I haue kept a needful order in this 7) +yoorke by 
paſſing from the loweſt matrers to the higheſt, the one to explanethe other: & tho? | ' ug dune uy verer 
moſt(as is wel knowne) that my leyſure would permit, I hope 1 ſhalbethe lefle blamed. 


_ ; The order of the fixe beokes 
:  EEron behinde. 
THe 5.booke of the Mathematical !ewelof Gnguler and perfe& meanes as well todeſcribe as to deuyde 

the liieaments of my 1evel,as of my great quadrantto-come:to performe thecroſle ſtake or any proſpe= 


Riue proieCtion of the globe howſocuer,and of certaine vices of the crolle Ratte, The 
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rIh- - The Mathematical Tewel.. .6.Books, es 
The $:booke of certayne Geometrical propoſitions, and of working both reQilineall and ſpherical trian» 
gles a4mmutum, moſt exaQly.; IO, Ce, ite er trartey. 7 ne EE Go. 
. . Theg, of ReKifizations of. fyxed ſtarrex,of Parellaxes,of comets,or ofthe moone, oftheir diſtances fro 
theearth,of etting rhe moones exact place by obſeruation and ſuch like. Sr  S 9 ] TOR PS bogs 
The 10.-0f Coſmography,Geography, Topography, menſurations.diſtances , and ſuch like. .. _ _ 
. The 1 1.0f rhe Theoricls ofthe Sun,and moone,and ſerting,their Radices of the longitude of regions, and 
OX DMNEARCD Eon oil nil i Te! OS rate am 8M ey 
. The +3.9f making all manner of dialles Geometrically for artifycers or any other that woulde not enter 
intothe udie-of Aſtronomy,fo exceeding caſie,that the like hath not (T preſume) beene written in any lan= 
uage. FL SE To ECD x | | | 
- Andin.alltheſe wil il keep:meto the ve of my zewel,except it be where I muſt perforce yſe my great qua= 


+ , 


drantgnd croſle ſtaffe,to pearce ynto the exaQt proofe ofthinges 


- 


_ ** This figure muſt Nandin the 6.booke 19.chap.and the figure whiche you ſee placed in the lame 19. 
+  chap.muſtbe placed topſie turuie according to the wordes zenith and Nadirin the beginning of 
| Toa South waldeclining VVeſt 5 37-deg. 
Zenith» 


4 
: 
G 
i 


bl 


yo ko os 24 on .4 
Fo ty an + Nadir 


_ This figure cult ſtand 1 the 6,booke 20 .chap.in the yoyd place there left for him. : 
a |  ANorth wall declining Eaſt $3; degs. oo 
RD —— JG no ES a + 


 *4$33n0159u00U1 2400 


Nadi 
adults | | ts 
x ba * \ G a w » , n w77'M : . Th 
s gr S - £ - Oy * . - ——_—_ 4 - . my uh _ © A 0 * .* * . », » o 0 
= ; . 4 _ E: ? _ &. --> . : $4 iy . . . ” <6 ? » +6 a \ a by # *. vis4 "5% 9 Qt '# as 5? -—N } 2 , 
* _ : ++ 43 k **. od T 4 52 4 *. »a#., p EN Ip * Py as 2 % v &. + 3 z z 
IT | "Gs Ty | b Ti D p : 
4:4 Sagprint ndow by Thomas Daves fer 'Fouens.' :.:; 
K+ #0 Ns printed af 1,9 Vf 01 '# 0 | TILL 
q x ” F . * " \ of 'by n þ * 8 p Y 
, ws L 2g” R . as 4 a p ” ' ; 3 F*' = - 7 & ? v, oo. S, - © -& Wn, # # + » > "8 oe” 4 G 
+4 WWE us v0: 3:06 © W- W-» ag 5 40 & 19) » * W) S&T 6 Ae ae@, ; Ty # 


0 ren _- 


= . » ' 
TOI, —_— OS _ PE 


. x y * we « on > "ey "= —_ " —A_ - 
b «wo _ — ” ol «a rx a 
—— er I y OER p - - - a : = 


6 CO ET TI 
- —_— be IS 


= _— wg hs by <4 ” - Wu 
A x - Z r = __— + pac D IS 7 ron - ——_—— « 
- a _ . —_— - « Rs a _ 
+ <A 2 - ” gary : -- n 
7 - - 5 by 
i. w - * _ 


wn nm regen L— _— eg REDD C4 
DD ——— rt as 2, => ns —_ &-- . a | 


- — 


— — — wo — * 
— 


—_ 


An. ne. 2 ne. at... 


A 


_ 


_ . 
-— - WOO rats fer A rn + 
—— -20- — ws 
Cs Po vant Sdn i. a ay —C __—zgr,” 
-» - - - CE rt rr A nr 


— A_ 


_ 
| ———_— — 


«vw oy £44 2 
_ —_—  — 


” 


—— Loot —_—_—— ws gr er geth ratidorngd 
appr - 
4 R— ad 
. 
3 


Z; 
. 
. 
— 


